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P-ROGEEDI-NGS
(8:31 a.m)

CHAI RMVAN  BONACA: Good norni ng. The
neeting will now conme to order

This is the second day of the 504th
nmeeting of the Advisory Conmttee on Reactor
Saf eguards. Duringtoday' s neetingthe Conmittee will
consi der the follow ng: M xed Oxi de Fuel Fabrication
Facility, ESBWR pre-application review, proposed
criteriafor the treatnent of individual requirenents
of regulatory analysis, expert solicitations report
for risk-informed events, Part 50.46, and proposed
ACRS reports. A portion of this meeting will be
closed to discuss the proposed ACRS Report on
Saf eguards and Security.

This is neeting is being conducted in
accordance wi th t he provi si ons of the Federal Advisory
Conmmi ttee Act.

Dr. John Larkins i s the Desi gnhat ed Feder al
Oficial for the initial portion of the neeting.

We have received no witten comments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today' s sessions.

A transcript of portions of this meeting

is being kept, and it is requested that the speakers
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use one of the m crophones, identify thenmsel ves, and
speak with sufficient clarity and vol une so that they
can be readily heard.

| would |ike to announce a change in the
agenda. The agenda item regarding the ESBWR pre-
application review, which was scheduled to be held
bet ween 8: 35 and 10: 30 a. m, i s now schedul ed bet ween
12: 45 and 2:45 p.m The agenda itemregardi ng M xed
Oxi de Fuel Fabrication Facility is nowschedul ed to be
hel d between 8:35 a.m and 10:30 a.m

Before we proceed with the neeting, |
would like to begin with some itens of current
interest. First of all, we have a nunber of people to
wel cone on board.

We have a summer intern, G I|ena Mnroe,
who wll be wth us for the sumrer period.
Unfortunately, she's comng today and then she is
| eaving before the ACRS neets again. Soit's goingto
be a short --

(Laughter.)

W're glad to see you here. Wl cone
onboard.

We have t wo Seni or Staff Engi neers joi ning
us. One is Dr. Bhagwat B. Jain. Good norning. He

will join us as well, effective July 15th. He is
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going to be part of the staff.

The ot her personis Marvin Sykes. He al so
is going to be a Senior Staff Engineer with us.
Vel cone on board.

Anot her issue | would like to bring your
attention tois itens of interest. There are quite a
fewitens of interest there.

First of all, you wll find NRC
announcenments, quite a bit of organization and
managenent changes that nay be of interest to you.

We have a couple of staff requirenent
menor anda you want to | ook at, a nunber of speeches,
operating plant i ssues, and aninteresting letter and
t he congressi onal correspondence where Chairman Di az
has been required to evaluate the potenti al
ef ficiencies that woul d be gai ned by consol i dati ng or
elimnating the Regional Ofices, dated June 26th,
2003. You may find that of interest.

Wth that, | will nove to the first item
on the agenda, which is the Mxed OOxide Fuel
Fabrication Facility, and Dr. Powers wll lead us
t hrough this presentation.

MEMBER POVERS: | will. I will try.

CHAl RVAN BONACA: He will try.

VEMBER PONERS: Menmbers should turn to
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Item4 in their notebook, and you'll see that we have
on the agenda about two hours to cover a variety of
t opi cs.

Last nonth we gave you a t hunbnail sketch
of all that's been going on in connection with this
M xed Oxi de Fuel Fabrication Facility, highlighted
sone of the issues and findings fromthe Subcomm ttee
neetings, and today we're going to take some of the
central features of those itens and go into themin
sone dept h.

Ri ght nowthe staff is proceedi ng al ong on
a plan to issue a Safety Evaluation Report in
Sept enber. They have sone fewopen itens that we wil |
di scuss. | believe the plan is to issue an SER in
Sept enber, regardl ess of the resol ution of those open
itenms, though, quite frankly, I'mvery optim stic that
we will close those.

| propose deferring any letter fromthis
Conmttee on the SER or the application wuntil
Septenber, wunless we identify sonme fault in the
current ongoing activities that we think need to be
commented on in the interim Quite frankly, | don't
think there's anything of that type.

We have a jam packed two hours here of a

| ot of stuff, nmuch of which you' re going to have, at
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best, a passing famliarity wth, whether you've
derived it from previous presentations or your own
reading on this. W're going to go fairly quickly
through this material. |'m going to be rigid in
enforcing time schedules. So | urge speakers to nove
to the salient points with sone confidence that,
despi te their advanci ng ages, nost of the nmenbers can,
in fact, read the viewgraphs and the associated
materi al .

Wth that, | will ask Drew Persinko if he
can start us off on this issue and outline what we're
going to be hearing here.

CHAI RVAN BONACA: Go ahead, Drew.

MR. PERSI NKO. Good norni ng. M name Drew
Persinko, and | am the MOX Project Manager in the
O fice of Nuclear Material Safety and Saf eguards.

First, | wouldliketothank the Commttee
for acconmodati ng the rescheduling of this session,
due to sonme unforeseen events that have occurred.

" mgoing to give sone brief introductory
remarks before we get into the real neat of the
presentation, thereal hard-core technical issues, but
| think it's inportant to get kind of an overview of
the MOX facility.

Depicted in this slide is both the
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geogr aphi cal and juri sdictional boundaries for the MOX
facility as well as the Pit Di sassenbly and Conver si on
Facility. As you can see, it's depicted that weapons-
grade plutoniumwll arrive at the Pit D sassenbly
Conversion Facility, which is under the jurisdiction
of the Departnent of Energy. The material, the
power ed pl ut oni umoxi de, that conmes out of the PDCFis
planned to arrive at the MOX Fuel Fabrication
Facility, which is where the NRC becones involved in
t he project.

The NRC i s responsible for |licensing the
M xed Oxi de Fuel Fabrication Facility, and it's also
responsi bl e for the reactor side of the project, too,
whi ch i nvol ves processi ng, review ng the MOXfuel into
the reactors. Currently, the Catawba and MCQuire
Reactors are the two reactors that are planned for the
proj ect .

As you can see on the facility, the MOX
Fuel FabricationFacilityisinfairlycloseproximty
to the PDCF. Both are |ocated on the Savannah Ri ver
site.

MEMBER WALLI S: | think there's also a
recycling of waste back to the DOCE?

MR. PERSINKO. Correct. The waste from

the facility is tenporarily stored at the Fuel Fab
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Facility, andthenit's transferred back to DOE on t he
Savannah River site for processing. This is just to
give you the high-level picture of |location and
geogr aphi cal boundari es.

What' s not shown on here, though, is al so
about a year ago there was a change in the project.
Sone of the material will be coming to the MOXX
facility that was previously destined to be
imobilized. So it will be comng to the MOX Fue
Fabrication Facility and not going through the PDCF.
That's not shown on this slide, though.

We just want to depict a high-level view
of the process. The first three boxes on the top are
t he aqueous polishing part of the process, the wet
side of the process. It's the purpose of thisis to
further purify the plutoniumdioxide that's received
at the facility.

This is simlar to the process that is
used at the La Hague plant in France. It involves
di ssol ving the plutoniumoxide inanitric acid using
silver as a catalyst. The petroleumnitrate is then
purified, renmoving inpurities such as americium and
gal liumand uranium It's using a solvent-extraction
process in post colums. It also involves recovering

the solvent -- extracting the Pu or generating the
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solvent and recycling the nitric acid.

Then there is the conversion part of it
where the material is converted back to a plutonium
oxi de through oxical cination and precipitation. At
this point the plutonium powder is blended wth
depl eted urani um oxi de, and the bottom part of this
slideis the dry side of the process, whichis simlar
to the Melox, the process that's used at the Ml ox
facility in southern France.

It invol ves bl endi ng the pl utoni um oxi de
wi th t he depl et ed urani umoxi de i n two-step bl endi ng,
and it is much the sanme as a fuel fab facility. It is
pressedintopellets. Pellets areinsertedinto rods,
and the rods are nmade i nto assenblies, and then that's
transported to the reactors.

The |icensing --

MEMBER LEI TCH: There's a statenment made
in sone of our reading that says, "The alternate
feedstock, the diversity of inpurities and the | evel
of inpuritiesis higher." 1s there any precedent for
processing this kind of material? In other words, do
they do sonething like that in France or --

MR, PERSI NKO  No.

MEMBER LEI TCH: -- is this a unique

situation?
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MR PERSINKO | don't know about t he DCE.

They may be doing it at the DOE, but in France they
reprocess the spent fuel, andthey're not dealingwth
weapons- grade plutonium They're dealing with spent
fuel, and it's a different mxture in France than
what's here.

MEMBER POVNERS: | would inject that the
basi ¢ chem cal process can be used to purify stuff
that's real, honest-to-God garbage. | nean it's a
robust recovery processing technology that's been
devel oped.

MEMBER LEI TCH: So we ought not be
particularly concerned, then, about the level of
inmpurities or the diverse nature of those inpurities?

MR. PERSI NKO Well, we have | ooked at it
as part of our chem cal review, except you'll see the
open itens you have later, but they're not directed
specifically at the alternate feedstock. [It's just
sone concerns we have with the process that's
regardl ess of alternate feedstock.

MEMBER PONERS: | think it's safe to say
that it conplicates the operation of the facility,
whi ch may be nore of a concern in the second stage of
t he process. It's also safe to reiterate Peter's

concern about the i ssues of material corrosioninthe
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system that gets exacerbated by any tinme you have a
diversity of chemicals in the system

MEMBER LEI TCH:  Ckay.

MEMBER PONERS: So | wouldn't ignore it.

MR.  PERSI NKO The licensing of the
facility is being performed under -- al though there's
several regulations that do apply, the primary
regulation that applies is the 10 CFR Part 70,
Donestic Licensing of Special Nuclear Mterial.

For plutonium facilities, a two-step
process is permtted, and that is what we are doi ng.
There is an approval, a construction authorization
approval, a construction authorization, and then
there's a second review, which is the operation and
t he possession of special nuclear material.

We are currently only at the construction
step right now That's all we're tal king about right
NOW.

Part 70 requires for the start of
construction of a plutonium facility that the NRC
approves t he desi gn bases of the principal structure,
systens, and conplenents. | enphasi ze design bases
because that's all we'rereally -- that is what we are
required to review and that is what we have been

revi ewi ng.
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So, assuming a favorable decision for
construction, the operating |icense application w ||
be at a lower level of detail than what we are
currently reviewing because the regulations only
require design basis at this point.

It also requires a quality assurance
program be approved. | would like to point out that
the regulation in Part 70 does require that for a
plutoniumfacility that the quality assurance program
be an Appendix B program simlar to or the sane as
reactors.

We have reviewed and approved the QA
programfor the facility already, and it requires that
an Environnmental |npact Statenent be performed. W
have issued a draft EIS. W received numerous
conments on it. W issued a draft EIS. W received
nunmer ous coments on it, and we are currently in the
process of addressing those comments. W plan to
issue a final EIS in Septenber

MEMBER LEI TCH: That QA pl an you di scussed
is for the operations phase? | nmean, for the
construction phase only?

MR. PERSI NKO. For the construction phase,
procur enment . It's not operations, but it includes

nore than strictly construction. Also, | believe it
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covers procurenment as well.

MEMBER LEI TCH: But there will be anot her
QA plan for operations?

MR. PERSINKO. | thinkit will be updat ed.
It will be updated for operations.

MEMBER LEI TCH: And | suppose one of the
things that concerns ne is the qualification and
training and staffing of the plant, the facility.
They will all be issues that will be discussed in the
operati ng phase?

MR. PERSINKO Well, they will be issues
in the operating phase, but | think there's also
i ssues about training nowthat we | ook at as well, to
make sure that it has the right training aspects of it
currently as well and the right qualifications.

In fact, it's not part of the QA -- well,
it's related to the QA plan, but that was one of the
issues inthecriticality area that we | ooked at. But
the QA plan does address the 18 criteria that are in
the Appendix B, in QA 1, Appendix B. But it will be
updated for operations.

MEMBER LEI TCH: Ckay.

VEMBER KRESS: Does the EIS deal wth
transportation issues?

MR PERSINKGO VYes, it does.
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| just want to point out the |last bullet:

"Det erm ne princi pal structure, syst ens, and
conmponents versus the term ‘itens relied on for

saf ety. Sonetimes we forget ourselves and we use
those terns i nterchangeably. So if we do, bear with
us.

The term "principal structure, systens,
and conmponents," also referred to as PSSCs, is aterm
that's applicable to construction. It's in the
regulation that applies to the construction of the
facility. The term "itens relied on for safety,"”
often called IRFS, is atermthat will be used at the
i cense application, the operational phase, possession
and use phase.

It just has to do with the ternms in the
regul ati on. The two are very simlar in nature.
PSSCs for this project primarily have been proposed at
a systens |evel. The | RFSs are expected to be,
assumi ng a favorable authorization, the IRFSs are
expected to be at nore of a conponent |evel.

MEMBER APOSTOLAKI S: So t he PSSCs ar e what
we woul d call safety-related SSCs in reactors? Is it
t he sane thing?

MR. PERSINKO It's simlar, yes, | think

SoO. It's simlar. W don't use the term "safety-
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related,” but | think it has a simlar --

MEMBER APOSTOLAKI S:  Yes, that's why |I'm
aski ng.

MR,  PERSI NKO Desi gn bases, | want to
just enphasize once again that that's what we're
| ooking at, per the regulations. The definition we
have used is the definition that's in 50. 2.

MEMBER APOSTOLAKI S:  So this exists now?
| don't understand. You say --

MR. PERSINKO What's that?

MEMBER APOSTOLAKI S: -- "information which
identifies the specific functions to be perforned.”

MR. PERSINKG That's correct. That was
what's in the construction authorization request.

MEMBER APOSTOLAKI S:  kay.

MR.  PERSI NKO That's what we are
reviewi ng right now.

The next phase: This is the heart, |
woul d say, of 10 CFR Part 70. | think you've had
di scussions with other people fromNRC about Part 70
and the performance requirenents. |It's not a risk-
based approach; it's arisk-inforned approach, whereby
i nthe acci dent scenari os you have consequences on one
axes and likelihoods on the other.

This is in the revised Part 70. |t
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applies --
MEMBER WALLI S:  Thi s jargon about "highly
unl i kel y* neans absolutely nothing to ne.
MEMBER APOSTOLAKI S: s there any

guantitative guidance as to what is unlikely?

VR. PERSI NKO. [t's not in the
regulations. It's in the Standard Revi ew Pl an.
MEMBER APOSTOLAKI S: Then there is

gui dance?

MEMBER WALLI S: Do you nmean nodest theft
and things |ike that or sonething?

MR, PERSI NKO.  Correct.

MEMBER  WALLI S: So there is a
guantification? Wat is it?

MR PERSI NKO In the Standard Review
Pl an, though, but not in the regulation.

MEMBER APOSTOLAKI S: So what is it? Wat
is an unlikely event?

MR. PERSI NKO "Highly unlikely" is onthe
order of about 10 to the minus fifth, unlike --

MEMBER APOSTOLAKI S:  Per year? Per year?

MR, PERSI NKO  Per year.

MEMBER APOSTOLAKI S:  Yes?

MR PERSI NKO Per accident scenario,

though. It's not a cumul ative risk anal ysis.
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And "unlikely" is in the order of 10 to

the mnus third to 10 to the mnus fifth.

MEMBER WALLI S: So "not unlikely" is quite
likely to occur during the life of the plant or
sonet hi ng?

MR. PERSI NKO Yes. Yes. The applicant
has proposed non-quantitative definitions that it
intends to use for these terns, and that's in the
construction aut horization request as well, but inthe
Standard Review Plan there are some suggested
gquantitative nunbers.

MEMBER APOSTOLAKI S: The " hi gh
consequences public dose" is greater than 25 rem

MR, PERSI NKO.  Correct.

VMEMBER APOSTOLAKI S: Now does it say
anywhere that this is froma particul ar sequence or
cunul ati ve?

MR.  PERSI NKO No, it's a particular
sequence.

MEMBER POAERS: |t's sequence by sequence.
We have been over this many tinmes. This is the | SA
appr oach.

MEMBER APOSTOLAKI S:  The what ?

MEMBER PONERS: This is the | SA approach.

MEMBER WALLI S: And you have workers and
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public, and then you have people who are not workers
who are treated as workers.

MR. PERSINKO That's correct. You have
workers. In this particular facility we could spend
a whol e couple of hours on it, if you would |ike.

MEMBER WALLI'S: No, we don't want you to
do that.

MR. PERSINKO. But just to let you know
that there is -- because this facility is an island
and within a DOE site, there are facility workers,
which are the workers that work right at the MOX
facility; there are site workers, which work at the
Savannah Ri ver site, and there are the public, which
are the people offsite.

| will just point out very quickly, and we
can get into it, but it's rather conplicated. But
there are al so, per the definition of a worker in Part
20, you coul d have a worker who i s, our definition of
wor ker who is on the Savannah River site. It's a
person who does not experience a radiological -- a
wor ker i s a person who does experience a radi ol ogi cal
dose in the course of his or her normal course of
duti es.

So, for exanple, according to NRC s

interpretation, which is in Part 20, if you're a
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cafeteria worker on the DCE site, you' re considered a
menber of the public for Part 20 purposes. For Part
70 purposes, however, thereis aprovisionin Part 70
that deals specifically wth the perfornmance
requi rements, that if you meet certain provisions,
certain training requirenments, certain notifications
about the risk of the facility, that person can be
treated as a worker for the purposes of the
performance requirenents.

MEMBER KRESS: Is there an equival ent
table of this for other types of consequences other
t han radi oactive, such as heavy-netal poisoning or
pl ut oni um exposure, that's --

MR. PERSINKG: No, these are the -- well,
there are doses. There are also requirenments in the
-- there's dose requirenents. There's al so
requirements in the Part 70 regul ations dealing with
chem cal s, but we have to be careful with that because
we have very carefully in Part 70 -- for exanple, we
don't regulate chemicals for the sake of regulating
chemcals. W only regulate them according to the
regul ation which tal ks about |icensed materials and
hazardous chem cal s derived fromlicensed materi al s,
and if a chem cal rel ease can affect the safety of the

plant in some other way.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24
MEMBER KRESS: | see.

MEMBER APOSTOLAKIS: So there has been
analysis like this for the proposed facility? How

many sequences that | ead t o hi gh consequence have been

identified?

MR, PERSI NKO | don't know the exact
numnber .

MEMBER KRESS: It's a small nunber,
t hough. It's like three or four.

MR. PERSINKO | don't renenber.

MEMBER KRESS: So, you know, when you add
up these --

MEMBER APOSTOLAKI S: When you add t hemup,
you don't get --

MEMBER KRESS: You don't get alot. It's
not like --

MEMBER PONERS: We'll discuss that over
the course of the presentation. There's a specific
itemon the estimated risk to the public.

MR. PERSI NKO. | just want to explain al so
t hat the performance requirenents, when you read the
regul ation, talk about IRFS and neeting the
performance requirements. So it strictly applies to
t he operational phase, but the applicant has adopted

this approach in order to identify the PSSCs as wel |,
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which is | think a good i dea because it gives you sone
gui dance. O herwi se, there's no guidance in the
regul ation as to what is a PSSC.

Okay, | would like to tal k about schedul e
a bit. W have a little history here. Al so, we
received an Environnmental Report back in 2000,
Decenber of 2000. We received the construction
aut hori zation request, the first one, in February of
' 01.

Staff issued its first draft Safety
Eval uati on Report for constructionin April of '02, at
whi ch point, slightly before we issued that SER, the
applicant -- there was a programredirecti on whereby
t he i mmobilization part of the project was cancell ed
and a large part of the material that was destined to
be i nmobilized will be going to the MOX facility. So
t hat required sone upfront nodi fications tothe policy
part of the process.

So, based on that, the Environnental
Report and t he Constructi on Aut hori zati on Report were
revised. That's why you see there was a revised ER
sent in in July of '02, a revised Construction
Aut hori zation Report i n Cctober of ' 02, to acconmodat e
the material that was formerly neant to be

i rmobi |l i zed.
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The staff has issued a draft EIS for
public comment in February of this year. It was out
for public comrent. We received the public comrents.
The public conment periodis closed and we are in the
process of finalizing-- of addressi ng t hose comrents.

Staff al so issued a revised draft SER for
construction in April of this year, which is the
subj ect of today's neeting. W also intend to issue
afinal EIS and a final SER in Septenber of '03. W
intend to issue an EIS Record of Decision and a
Construction Licensing Decision in Cctober of '03.

That concl udes ny presentati on.

MEMBER POVERS: Any questions on the
overvi ew?

(No response.)

If not, | will ask Gary Kapl an to gi ve us
the applicant's perspective on the general facility
and m ssion and |ayout and the discussion of their
saf ety phi |l osophy, both w th respect to preventi on and
mtigation.

Gary, I'mdying to know. What is this,
Hastings doesn't |ike us anynore? W have of fended
hi nf

MR. KAPLAN: | think he's in Bernuda this

week.
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MEMBER POVNERS: \hat ?

MR. KAPLAN: | think he's in Bernuda this
week.

VEMBER POWERS: Ber nuda? From now on,
we're going tovisit himdirectly. If he's not going
to show up here, we're going to go where he is.

(Laughter.)

MR. KAPLAN: Good nmorning. M/ name is
Gary Kaplan. |1'mthe ISA lead for the MOX Project.

If we go to the next slide, as you know,
the mission of the MOX facility is to transform
pl utonium so it's unusabl e.

If we go to the next slide, we briefly
tal k about the facility layout. The key features on
this slide are the actual MOX processing area. |It's
the largest building in the center. It's the BMP.
You'll find the |abel there.

The aqueous pol i shing buildingis adjacent
right toit, contiguous building. It's the BAPto the
| ower left.

Anot her maj or feature right here is the
Emer gency Di esel Cenerator Buil ding, over hereinthe
| ower right corner. Notice the stack is right over
here, andit's approxi mately 100 neters to t he edge of

our fenceline over here, and it's approximtely five
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mles tothe site boundary of the Savannah Ri ver site.
So those are sone of the key features of the |ayout.
MEMBER POWERS: Could you point out on
this slide where waste is accumulated and then
transferred back to this thing we were seeing?

MR. KAPLAN: Let's see, well --

MEMBER POVERS: It's mainly chem cal
wast e.

MR.  KAPLAN: Ri ght . It's just briefly
stored in the -- let's see, which building here? |

believe inthe AP Buil ding there's a storage area, and
then it woul d be shipped by or transferred by pipe to
this event oversight facilities. |'mnot sure which
direction. | believeit will be stored in the Agueous
Pol i shi ng Bui | di ng.

MEMBER POVERS: Ri ght.

MR,  KAPLAN: kay, the next couple of
slides, we have those. You can go to the next slide.
" mgoing to give an overvi ew of the process of what
we are doing for the CAR, what we' ve done for the CAR
and what we're doing for the license application, as
well as the final slide I'll talk alittle bit about
our termnology and try to clear up sone of the
di scussion with defense in-depth.

The 1SA that we are performng is an
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integral part of the design process. I[t's an
iterative process with design. As the design evol ves,
the 1 SA, we perform nore sophisticated and detail ed
anal ysis as necessary.

Initially, in the CAR, based on the site
description and the prelimnary design, we identify
hazards and events associated with the NF desi gn and
operations. W considered natural phenonena that are
rel evant to the Savannah River site. W considered
external, man-nmade hazards from nearby facilities,
near by railways or roadways or airports.

From that, for some of the natural
phenonena and the external, man-made hazards, we did
initial screening evaluations to determne if they
were credible. For instance, we screened out
aval anches, tsunam s, things |ike that, based on where
the site is, very lowlikelihood events.

The one man-nmade hazard that we did an
eval uati on of was aircraft crashingintothefacility,
and del ayed probability event from accidents.

MEMBER APOSTOLAKIS: Now the aircraft is
non-i ntenti onal ?

MR. KAPLAN:. Non-intentional, correct.

MEMBER POWNERS: That's correct.

VEMBER WALLI S: The seismic is a little
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probl emati c.

MR KAPLAN: Wi ch one?

MEMBER WALLI S:  You' ve got t his one event,
seismc --

MR KAPLAN. Right.

MEMBER WALLI S: -- one event every 500
years, nore or |ess.

MR. KAPLAN: And certainly we considered
seismc. That wasn't screened out, right.

Based on the potential unmtigated
consequences of these events, we identified a safety
strategy, and fromthat we identified the principal
SSCs required to either mtigate or prevent these
events.

As Drews little matrix showed, you can
either attenpt to nmtigate the consequences or you can
prevent the consequences. Either way, you can satisfy
the criteria 10 CFR 70. 61.

Once we identifiedthe principal SSCs, we
then identified specific design-basis.

MEMBER PONERS: Gary, | think that comment
that you can either prevent or you can nmitigate is a
little too stark. You still have a requirenent of
defense in-depth in this facility.

MR. KAPLAN. That's correct, right.
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MEMBER POAERS: So | wouldn't portray it

as it's one or the other.

MR KAPLAN: Right.

MEMBER POWERS: You end up having to do
bot h.

MR KAPLAN: W do both, and we'll talk
about that in the last slide. Wat we credit, in
princi pal SSCs we normal |y do one or the other. There
was the box in the mddle that kind of allowed you to
do part of both, either reduce the |likelihood sonmewhat
and reduce the consequence. The range is so small in
there that we didn't use that box anywhere. W either
made the event highly unlikely or we reduced the
consequences down very | ow.

MEMBER PONERS: Well, it seens to ne that
| would not just --

MR. KAPLAN. Couch it that way? Right.

MEMBER POVERS: And | just comment or
har ken back to your approach on Red G|, where you're
saying, okay, |I'm going to keep the tenperatures
| ow - -

MR KAPLAN:. Right.

MEMBER PONERS: -- but I'malso going to
cl ean the sol vent.

MR. KAPLAN: Sur e.
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MEMBER POVNERS: | nean, you can't rely on

one thing to keep everything | ow

MR KAPLAN: That's correct.

The desi gn basi s t hat we have descri bed in
the CAR included the safety function values, where
appropriate, and commtments to codes and standards
that we're going to design the facility to.

One exanple of this would be we
identified, as you said, earthquake as a natural
phenonena hazard. |In an event scenari o we woul d cone
up with the building could fall and disperse
pl utonium So we conme up with a strategy: Design the
buil ding to withstand t he eart hquake, and we descri be
t hat .

We identify the appropriate nagnitude
eart hquake that we're going to design to, and we've
provided all the structural code and standards in the
CAR that we're designing to, as well as nethodol ogy.

MEMBER APOSTOLAKI S: VWhat is that
eart hquake? Do you know?

MR, KAPLAN: I think it's a .2 ¢
eart hquake.

MEMBER APOSTOLAKI S:  Point two?

MR. KAPLAN. Right. It's anchored with a

different --
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MEMBER APOSTOLAKIS: Is it another -- oh,

yes, that's --

MR KAPLAN: Right.

MEMBER KRESS: You choose that by sound
frequency?

MR KAPLAN: That's correct.

MEMBER KRESS: Driven by New Madri d?

MR KAPLAN: Not the seismc. Does
anybody in ny crowd know what that is driven by?

MEMBER PONERS: 1t's driven by Charl est on,
and there's another fault zone just north of the
Savannah River site. It also changes your
frequencies, but it's consistent with the design of
facilities on the Savannah River site.

MR.  KAPLAN: Right, and there is a
di scussion letter today on seismc --

MEMBER POVERS: Ri ght.

MR. KAPLAN: -- that | think will cover
some nore detail on that.

kay, if you go to the next slide,
continuation of the process: As the design evolves,
we do nore detail ed anal ysis, and naj or steps are: W
identified detailed event scenarios that identify
specific I RFSs and al so we chal | enged those I RFSs to

determine if they can withstand all the different
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events.

The mai n type of anal ysis we're doing are
process hazards anal ysis. W' re doi ng haz ops, "what
if's,” fault tree analysis, where appropriate, to
chal l enge and identify | RFSs.

The next maj or step i s we denonstrate t hat
t he | RFSs are effective through supporting
cal cul ations. The majority of these cal cul ations are
standard design cal cul ations. An exanple would be,
followng up on the earthquake exanple is they're
doing design calculations to denonstrate that the
building will withstand a .2 g earthquake, and that
certainly supports the | SA

We al so do, as necessary, failure | oads
anal ysis on the specific | RFSs to ensure t hat they can
wi thstand the chal |l enges. A good exanple that we' ve
al ready tal ked a | ot about is the HEPAfilters. W' ve
identified HEPA filters as a major, as a principa
SSC, and we have done failure nodes analysis to
determ ne, will soot, tenperature, other factors, how
they can inpact the HEPA filters, and then we do
evaluations to denmonstrate that we can handle the
soot, the tenperature, things |like that.

The next maj or pieceis we denonstrate the

event |ikelihood satisfies the performance criteria of
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10 CFR 70. 61. What we have comm tted to at this point
is conpliance with the single-failure criterion,
wor ked out a contingency for criticality events.

We're going to identify means to detect
failures of IRFSs. W' ve conmitted to specific codes
and standards, and we've conmitted to the 10 CFR 50
appl i cabl e Appendi x B QA program

| think that covers it. That gives you a
hi gh-1 evel overview of our |SA process from the
begi nning al | the way t hrough the li cense applicati on.

MEMBER PONERS: | thinkit's inportant for
peopl e to understand that the I SA, in sunmary, cones
in the second step for this.

MR, KAPLAN: That's correct. That's
correct.

MEMBER APOSTOLAKI S: The second step?
VWi ch step is that?

MEMBER PONERS: At this point we're still
wor king with the design basis.

MR. KAPLAN: That's correct. The second,
with the license application, we will summarize all
these calculations that denonstrate the |IRFSs can
performtheir job.

MEMBER APOSTOLAKI'S:  Now this Iikelihood

that you estimate, is that a point value?
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MR KAPLAN: No, on an event-sequence
basis we're going to denonstrate that we neet single-
failure criteria.

MEMBER APOSTOLAKI S: But it says,
“likelihood."

MR. KAPLAN: Vll, this is how we're
neeting the likelihood criteria.

MEMBER APOSTOLAKI S: | see. You don't
have an explicit, quantitative neasure of the
l'i kel'i hood?

MR. KAPLAN. That's correct. As part of
the license submttal, we wll not have, that's
correct.

MEMBER APOSTOLAKIS:  And single failure
i ncl udes passive failures --

MR, KAPLAN:. Sure.

MEMBER APOSTOLAKI S: -- and everything?

MR KAPLAN: That's correct.

MEMBER APOSTOLAKI S:  But a systenf

MR. KAPLAN: Well, we do have an event-
sequence basis. So for all these hundreds of events
that we've identified, we wll show that we neet
single-failure criteria.

MEMBER APOSTOLAKIS: | don't understand

what that neans, the "sequence." I nmean, | can
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understand, if you give ne a system that there would
be no single failure failing the system

MR KAPLAN: Right.

MEMBER APOSTOLAKI S: But if you give
sequences, you mean that there woul d be no sequences
with one event in then? |Is that what you nmean?

MR. KAPLAN: There woul d be no sequences
where we don't neet the single-failure criteria
applying the IRFS. It's a little different than
reactors because a |ot of our events, you know, we
have distributed material at risk throughout the
facility as opposed to a reactor. So there's |ots of
i sol ated events that don't really depend on an entire
system It mght depend on nore isolated features.

MEMBER APCSTOLAKI S:  That's fine, but how
does one apply the single-failure criterion to a
sequence? | nean, that's where | don't --

MR. KAPLAN: Well, | happen to have ny
probability expert with us. Maybe he can hel p. Mark?

MEMBER APOSTOLAKI S:  You have to cone to
t he m crophone and tell us who you are.

MR, KLOSKY: WMark Kl osky, DCS.

| think what we're trying to illustrate
here is that we identify event sequences, and in so

doing, identify the requisite features that we've
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identified as at this stage principal SSCs, but |ater
to become | RFSs. What we're saying is that no single
failure tothe system the systembeing the IRFS, w |
result in the event sequence occurring.

MEMBER APOSTOLAKI S:  So you' re goi ng back
to the systemthen?

MR, KLOSKY: Yes.

MEMBER APCSTOLAKI S: You're not
applying --

MR. KLOSKY: The system correct, yes.

MEMBER APOSTOLAKI S: Whi ch neans, t hough,

t here woul d be no event sequence with just one event?

Ri ght ?

MR, KLOSKY: Yes.

MEMBER APOSTOLAKI S:  kay.

MR KLOSKY: That's correct.

MR. KAPLAN. Ckay, we'll go to the next
slide. This slide illustrates the defense-in-depth

phil osophy and it attenpts to clarify some of the
associ ated term nol ogy.

I f you assune in the mddl e we have the
hazard and/or the event, our first |ayer of defense
from these hazards and events are what we call
addi tional protection features. These reduce the

challenges to the IRFSs by either preventing or
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mtigating the event before it wouldinpact or require
the |RFSs to take action.

These are protection features normally
associated with nornmal operations such as trained
operators, normal operations alarns. Mre specific
ones m ght be the nitrogen bl anket that we have in the
gl ove boxes, the hand-held fire extingui shers, things
that we don't credit in the safety analysis as
principal SSCs or IRFSs. They're certainly in the
facility and provide additional protection.

MEMBER WALLI S: This is a very
interesting, sort of qualitative cartoon, but what
really matters is the degree of total protection, and
the fact that you have three stages doesn't assure a
certain degree of protection necessarily.

MR. KAPLAN:. That's correct. This is just
trying to illustrate there were sone term nol ogy
guestions --

MEMBER WALLIS: It's not qualitative if
it's a cartoon.

MR KAPLAN. Right.

MEMBER WALLI'S: But this is sone neasure
of total protection achieved by this process?

MR KAPLAN: To neet the 10 CFR 70.61

requirenents, all we're crediting are the principa
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SSCs or IRFSs, and that satisfies that portion. W
believe the rest of this satisfiesthe requirenents of
10 CFR 70. 64, the defense-in-depth requirenments. W
don't have a qualitative --

MEMBER WALLIS: So there's no neasure of
def ense i n-dept h?

MR KAPLAN: That's correct. W don't
have a quantitative target at this point, that's
correct.

MEMBER WALLI'S: So there's no indication
t hat having three steps is better than two or anyt hi ng
except as a qualitative thing?

MR. KAPLAN. Right, that's correct. And
this wouldn't really indicate that we have three.
There m ght be 10 layers in there, that's right.

MEMBER WALLI S: It doesn't help you to
deci de whet her to have three or four if you don't have
any m ssions.

MR. KAPLAN:. The next | ayer of defense are
t he actual principal SSCs and | RFSs. Those are the
features that we credit to satisfy 70.61.

Note that we've commtted to the single-
failure criteria. So this is where, just in this
| ayer al one, we have redundancy and/or diversity at

this point, just in this one |ayer.
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The next |ayer are what we call --

MEMBER POVERS: You specifically said,
"redundancy and/or diversity" there. Talk to nme a
little bit about your philosophy on when you sel ect
bet ween redundancy, mere redundancy, and when you go
with diversity.

MR. KAPLAN: These facilities are based on
no extra line design. | believe in nbst cases we have
r edundancy.

VMEMBER POWERS: Yes, | think you're
basically going with a redundancy desi gn.

MR. KAPLAN: That's correct. There are
sone cases -- I'mtrying to think of some specific
exanpl es where there's diversity in what's used. |
don't have any off the top of ny head. | don't
know - -

MEMBER POVERS: But if we l[ook at the
princi pal safety features that you have, for instance,
t ake energency power, basically, a redundant system
That's a highly redundant system

MR KAPLAN: That's correct.

VEMBER POVERS: What, four different
el ectrical power sources coming into the facility?

MR. KAPLAN: There's the standard power.

There's the standby diesels. There's the energency
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power, and we have batteries also, if necessary.

MEMBER POWERS: Yes.

MR KAPLAN: Right.

MEMBER POAERS: And if we | ook at HEPA
filtration, basically, a redundant system

MR. KAPLAN: The part that's credited is
basically redundant, that's correct, but there's
multiple players of HEPA filtration al so outside of
t hat redundancy.

MEMBER POVWERS: That also seenms to be
anot her critical design feature that Drew nmenti oned.
You have adopted a zonal kind of constructionto this
facility?

MR KAPLAN: That's correct.

MEMBER POVERS: And so you have
essentially four nested zones wth pressure
differentials between each of then?

MR. KAPLAN: Between, yes, the gl ove boxes
and the public, right.

MEMBER PONERS: So t hose are t he essenti al
desi gn bases that we're looking at in this stage on
this. It basically is aredundant system basically,
a classic zonal kind of strategy?

MR. KAPLAN: That's correct. Well, inthe

gl ove box is where the plutoniumis. There's one
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ventilation system that's surrounded by another
ventilation system in the room surrounded by the
bui I ding ventilation system That's correct.

That's one of the exanpl es of a defense-
in-depth feature. Those are features that we don't
credit inthe safety analysis, but they are | RFSs for
some other event, where we have decided to upgrade
themto I RFSs for an additional protection.

An exanple is the building ventilation
system It's not credited to satisfy any of the
requi renents of the 70.61, but we have that feature
there. So that provides another |ayer of defense.

MEMBER KRESS: When you i dentify sonet hi ng

as an | RFS, does then put the requirenents on testing,

i nspection --
MR KAPLAN: Ch, sure.
MEMBER KRESS: -- and quality assurance?
MR KAPLAN: That's correct.
MEMBER KRESS: And t hings of that nature?
MR. KAPLAN: We apply the whol e QA program
to it, that's correct, as well as additional

managenment neasures that we've specified.
Then, to finalize the term nol ogy, all of
these conbined would be our defense-in-depth

phi | osophy. So we've kind of used two sets of defense
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i n-depth, one for specific features as well as the
entire |icense.

MEMBER POVWERS: Let me ask you this
qguestion: W' ve discussed prevention and mtigation
features, but in the end, when you have an event, you
have to put the facility into a safe configuration,
and that's a probl embecause there's material in the
systenm you can't get the material out of the system
and it has to be there.

What is the safe configuration for your
facility?

MR. KAPLAN: The safe configuration is
what we've conmitted to in keeping the glove box
ventilation systembasically running. That's the safe
configuration.

On the AP side, for short durati ons we can
shut the processes down and be in a stable
configuration.

MEMBER POAERS: It seens to ne you nove
the fluid to tanks in the AP system

MR. KAPLAN. That's correct.

MEMBER POVERS: You shut the furnaces
down. You maintainthe ventilation. That's your safe
configuration?

MR. KAPLAN: That's correct.
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VMEMBER PONERS: At that point you can

continuew th that situationessentiallyindefinitely?

MR.  KAPLAN: That's correct, for 1long
periods of tine. That's right.

So the mmjor system that has to keep
running is the ventilation system That's simlar to
what reactor systens would be like. [It's conpletely
i ndependent and separat e.

MEMBER POWNERS: And that's essentially
you're providing themconplete ability?

MR. KAPLAN: That's right.

MEMBER POWNERS: Yes, that's right. I
think it's inmportant to understand that in the design
basi s here.

MR KAPLAN: That's right.

MEMBER POVERS: That there is a safe
configurati on; there is prevention; there s
mtigation in this facility. GCkay.

MR KAPLAN: Ckay.

MEMBER PONERS: It is only when you cone
to the construction phase of the application that we
get any real estimation of the residual risk that this
facility poses?

MR, KAPLAN: Excuse ne.

MEMBER POVNERS: It is only at the end, in
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the construction phase, that we get what this
Conmi ttee woul d recogni ze as the conpl eted | SA, whi ch
is sonme indication of therisk this facility poses to
the public? You get the results of the | SA?

MR. KAPLAN: You get the results of the
| SA. | nmean, you have sone indication now.

MEMBER PONERS: Ch, yes, right. Yes, we
have some indication, but the formal results of the
| SA really appear as part of the construction.

MR. KAPLAN:. As part of the | SA, you were
sayi ng?

MEMBER PONERS: Yes, that's right.

MR KAPLAN: That's correct.

MEMBER PONERS: Ckay, good. Thank you.

MR. KAPLAN. kay, thank you.

MEMBER POAERS: We nove nowto some of the
maj or technical issues associated with this. Drew,
are you going to wal k us through and introduce your
vari ous speakers here?

MR PERSI NKC Yes. Ckay. For
criticality safety, it's going to be Christopher
Tripp. Following that, we will have fire safety, Rex
Wescott. Red-QO | discussion wll be Alex Murray, and
then the next one will be Rex Wescott also. Seismc

is going to be John Stamat akos.
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MEMBER WALLIS: |Is soneone taking about

explosions in fires and such?

MR.  PERSI NKO Yes, fire safety, Rex
Wescott will tal k about, and expl osives we'll cover
al so.

MR TRIPP: I'mgoingtotalkalittle bit
about the criticality safety review for the MOX Fuel
Fabrication Facility. First, I'mgoing to go through
the design bases a little bit and then discuss the
open issue that we still have.

These are the 10 design bases for the
facility that are described in Chapter 6 of the CAR
They nostly consist of programmatic design criteria
t hat we have reviewed at the CAR stage. They give us
confi dence, hopefully, that the design, if we see a
design, it will be found generally acceptable.

W found favorable, made favorable
concl usions, with the exception of the second one on
this list that 1'll discuss in sone nore detail in a
m nut e.

MEMBER WALLI'S: Now t he second one, | was
curious; we know nothing about this comng in. It
seens to nme this magi ¢ nunber of .95 would seemto ne
rather strange. | nean, what really matters is the

probability of getting a k-effective of one. There's
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not hi ng nmagi cal about .95?

MR. TRIPP. Right, that's true. As |ong
as the true k-effective of the systemis |less than --

MEMBER WALLIS: Point nine-five plus or
mnus a sigma of, you know, .05 or sonmething is
probably unaccept abl e.

MEMBER PONERS: |'I| rem nd you that we're
wor ki ng on desi gn bases here.

MEMBER WALLI S: Ch, this is a "funny
wor | d" word?

MEMBER POVERS: No, no, we're working on
desi gn bases.

MEMBER WALLIS: Well, okay, we're in the
regul atory world then.

MEMBER PONERS: We're working on design
bases, which you use as the basis for your design

MEMBER WALLIS: Yes. Well, why is this
the basis? The real basis should be, what's the
probability  of getting a k-effective that's
unaccept abl e?

MR. TRIPP: Well, yes, and | think what we
have used was a setting a conservative margin that
gives us sone confidence that we don't exceed a
k-effective of one in the real world.

MEMBER WALLI S: If it is really
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conservative, yes, and maybe you'll get into that.

MR TRIPP: Yes.

MEMBER WALLI S: So comng in and not
knowi ng the history of this kind of stuff, it seemed
to me strange you just focused on the nmaxinmm
k-effective, because it isn't by itself a hazard of
any ki nd.

MR TR PP: Right.

MEMBER WALLI'S: It isn't a reassurance of
any kind really, either.

MR. TRl PP: Vell, what we're doing is
we're setting some limt in k-effective that gives us
assurance that's it's sub-critical really. The only
distinction we really need to make is between sub-
critical and --

MEMBER WALLIS: Well, you'regoingtotalk
about an uncertainty in that then, yes. Okay, we'll
go ahead, please.

MR. TR PP: Yes, that includes the
uncertainty.

" m not going to bel abor each of these.
Several of these conme out of the regulations. The
first one cones fromthe baseline design criteria in
70. 64.

The second one is really a design basis;
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we consider it a design basis because this has to be
known prior to doing the design calculations to set
the sub-critical limts. You need to know what the
acceptance criterion is before you can conplete the
desi gn.

The third comes from 70.61(d), and it
deal s with a margi n of sub-criticality andrequirenent
to identify the abnormal conditions in the facility.
Criticality accident alarm systens are required by
70. 24(a), unless specific exenption is requested and
gr ant ed.

In ternms of nmanagenent neasures, that
really applies to howthe QA plan will be applied to
criticality safety-related IRFSs. Since we haven't
identified specific conponents relied on for safety,
this is nore a description of the safety grades and
how they apply to criticality controls, rather than
speci fic rmanagenent neasures applied to specific
controls.

Qur t echni cal practices i ncl ude
commtments to ANSI/ANS-8 Series standards for
criticality as well as technical requirenents on, how
do you performcriticality cal cul ati ons, what type of
controls are -- what type of requirenents apply to

different controls, and so forth?
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The final one is basically because of the
i nherent conflict between a desire to use water-based
suppression for fire protection and the desire to
exclude water for criticality purposes.

So if we can go to the next slide, we
identified that one of the design bases is
identification of the dom nant control paraneters for
t he maj or process areas, and that's really defined at
a high level at this point. For instance, we woul d be
tal king about controlling nmass and geonetry for a
particular system It is nore at a systens | evel than
at a conponent |evel.

So we were specifically asked to address
t he waste processing at the MOX facility. The first
thing is, of course, repeating what Drew said, the
waste is going to be stored at the MOX facility and
it's going to be processed under DOE jurisdiction.

So for criticality purposes, the main
concern is prevention of getting significant
quantities of fissionable material into the waste
streans that can then be transferred to unfavorable
geonetry. The control strategy has beenidentified as
consisting of these itens: dual controls and
concentration of mass, so that there's at |east two

barriers prior to getting fissionable material into
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t he waste streans.

Here's the double contingency. Rat her
than identify the specific controls, identify the
specific type of controls that will be used, active
controls may consi st of things |ike in-line nonitors.
Passi ve control s woul d be i tens such as si phon br eaks,
overfl ows, and so forth. Dual i ndependent samplingis
al so frequently used.

We have bought off that we think this is
a reasonabl e approach.

MEMBER WALLI'S: What is this waste |ike?
Is it aliquid or slurry, or what is it? 1Is it a
m xture of things? It's piped to DCE So,
presumably, it's a slurry or sonething?

MR. TRIPP: Yes, it would be in aliquid
form

MEMBER WALLIS: It's all dissolved?

MR TRIPP: Yes. Wll, the waste, for
i nstance, the waste fromthe aqueous polishi ng woul d
be, it should be very | ow concentration |iquids. So
the idea is to get the concentration of plutonium
to --

MEMBER WALLI S: There's no solids that can
settle out?

MR. MURRAY: If | couldjust interrupt, ny
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nane is Alex Mirray. I"m one of the Chem Safety
Revi ewers for the NRC
For the waste materials at the proposed

facility, they should be clear solutions wthout

sol i ds.

MEMBER WALLI S:  Thank you.

MR MJRRAY: Ckay.

MEMBER PONERS: Well, to be fair, one of
t he maj or concerns you have is that youw |, in fact,

get plutonium in solution over there and have a
precipitation of plutonium hydroxide comng out
because you' ve failed to control the pHof the system
properly. But, basically, you re working with clear
liquids here. | nmean, you hope you' re working with
clear --

MEMBER WALLIS: So there's going to be
sone assurance that you can keep the liquid clear?

MR TRI PP: Ri ght . That's what these
designs are attenpting to do. There are filters, and
so forth, on the systemas well.

So this is consistent with what we see in
t he usual nuclear industry at other facilities, and
it's also the sane type of approach they've adopted
for things like ventilation and reagent recovery

syst ens. So, really, at the design basis |evel,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

54

that's pretty much the extent of what we reviewed at
this point.

MEMBER FORD: It's pretty well exactly the
same process as used at La Hague, materials, controls,
for this particular part of it, correct?

MR. TRl PP: Yes, the sane general
appr oach.

MEMBER FORD: And t here's been no probl ens
at La Hague, materials problens?

MR. TRIPP. Materials problens --

MEMBER FORD: Materials of construction
problenms? | don't knowthe answer to it. |'masking
you. Have there been problenms of materials of
construction degradation at La Hague?

MR. TRIPP: |I'mnot sure howthat rel ates
to the criticality safety of the waste.

MEMBER FORD: Vell, it doesn't, not
specific to that, but we're just tal king about the
waste of liquid, clear liquid, and trying to get rid
of it. This is not, presumably, water.

MR TRIPP: It's not water, but it's a
combi nati on of things that basically has extrenely | ow
| evel s of fissionable materials, so very | ow anobunts
of pl utoni um

So what happens after that is, from ny
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point of view, is not really a concern. Maybe the
chem cal reviewer could talk nore to that.

MEMBER FORD:  (kay.

MR. PERSINKO | would just |like to point
out, though, that we did not do a rigorous review of
the La Hague plant. | nmean we visited the site. W
tal ked with the engi neers over there, as well as the
regul ators. So we are famliar with nmuch of the
plant, but we didn't do a rigorous review of the La
Hague facility.

MEMBER POAERS: | think what it is safeto
say i s that over the | ast 40 years we have accunul at ed
an enornmous anmount of experience working with these
particular solutions and liquids and a variety of
different materials and what-not. |It's probably safe
to say that, if the materials are kept within their
pl anned concentrations, that there are no degradation
nodes, unanti ci pated degradati on nodes.

MEMBER FORD: That was the point of ny
questi on, Dana. All over the world you have had
probl ens of degradation of materials of construction
in waste facility plants, just gigantic chem cal
plants. |'mjust pointing to La Hague because that
seens the nearest equival ent of any probl ens.

MEMBER POVERS: You can poi nt to the Purex
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facility and places |like that that have had | onger
lifetimes. Wat we knowis we have becone very expert
in this because we have made every ni stake possi bl e,
and sonetines nore than once.

(Laughter.)

But, again, what you can't say nowis, if
you get outsi de your range t hat you have desi gned t his
material to, how fast does the nmaterial degrade,
because | can always say, "Wiit, we get farther and

farther and farther,"” and, eventually, yes, you can
corrode this material. But if you stay within the
range that you expect, you' re okay.

MR, KLOSKY: Mark Kl osky, DCS. | just
want to clarify a couple of things about the waste.

| think we nentioned the process, that we
have t he sol vent-extraction process that i s separating
theinpurities. Inthis case that's what we're taking
about . Prior to going into the waste, we have
nmoni t ori ng pl utoni umconcentrati ons. So, withrespect
to criticality, as Chris indicated, the plutonium
concentration is | ow.

| under stand your questionto be, what are
the material concerns? W're using the stainless

steel construction, and with respect to safety, we

have eval uated consequences and determ ned that the
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radi ol ogi cal consequences and chem cal consequences
that could potentially arise due to |eaks do not
exceed the performance requirenments of Part 70.

Further, the material is in an acidic
medium it's a nitric acid nedium containing the
material, which in this case if we're talking the
weapons-grade plutoni um actually has Ilimted
gquantities of inpurities, not the sameinpuritiesthat
accompany the separated nuclear fuel fromcomercia
facilities, which have the added damagi ng effect of
t he radiolysis, the radiation damage.

So our environnent here is actually | ess
corrosive than that of a commercial reprocessing
facility, due to the non-inclusion of the fission
parts.

MEMBER POVERS: First of all, | have to
apol ogi ze to all the speakers. Dr. Ford asked ne to
include the materials degradation in the issues that
| sent to you, and, of course, | pronptly forgot to do

it. So he's bound and deternmined to make ne pay for

this.

(Laughter.)

But there areinteresting material issues
her e. | believe it is correct that the stainless
st eel natural ly passi vat es in sufficiently-
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concentrated nitric acid and becomes corrosive in
sufficiently dilute nitric acid. In addition, there
are chlorides and things |i ke that that exacerbate the
attack on materi al s.

MEMBER FORD: | guess ny final question on
this for the tinme being is: Are all these piping
systens inspectabl e?

MEMBER POVERS: I nspectable? That's a
good questi on.

MEMBER FORD: Are t hey above ground, bel ow
ground? \Where are they?

MR. KLOSKY: | will say that one of the
PSSCs identified by the applicant is a material
surveill ance, maintenance and surveill ance program
So that is identified as a PSSC.

As far as your question about whet her al
t he pipes are inspectable, | don't know, maybe the
applicant could answer that, but |I believe the pipes
in the process cells are not inspectable.

MR ST. LQU S: ['m Tom St. Louis with

All of the piping and materials are
accessible for inspection. W have many conmponents
that are in process cells that are normally cl osed and

are not normal ly accessed, but there is a means to go
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in for access.

Al of these areas are nonitored for
| eakage, and i f there's | eakage, there are procedures
pl anned to shut down the plant and access the area to
do repairs.

MEMBER FORD: But the waste streamthat
goes to DCE in the pipeline, above the ground or
bel ow, are they inspectable?

MR ST. LOUIS: Yes.

MEMBER FORD: That's above ground?

MR ST. LOUIS: No, it's a buriedline, a
doubl e pi pe.

MEMBER FORD: It's in a tunnel or
somet hi ng?

MR ST. LOU S It's a double-pipe
construction, andit is nonitored for | eakage. Now we
actual ly have three waste streans that goto DOE. One
is the high alpha, which is nost of the chem cal
waste; a stripped uraniumwaste stream and then we
have a | ow| evel waste streamthat goes to a different
treatnent facility.

MEMBER FORD: Thank you.

MR. TRI PP: "' m now going to discuss a
little bit about the one open issue here, which was

identified NCS-4 in the draft SER This relates to
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the determi nation of the k-effective limts.

The codes that are used to cal cul ate sub-
critical Iimts have different anobunts of bias and
uncertainty for the different systems. So what DCS
has done is they have defined five AOCAs, or areas of
applicability, towhichall the plant processes can be
di vi ded.

The code has been validated in each of
these areas separately and a different upper sub-
critical limt determ ned. Again, thisis to ensure,
give you a certain anount of confidence that the
process is sub-critical if you're belowthat limt.

Anot her portion of this is that, because
t he design applications are not exactly identical to
t he benchmar ks, there nay be ot her aspects of the bias
that are not taken into account when you do the
cal cul ation of the benchmark. So sone additional
adm nistrative margin is applied.

VWhat we have accepted at other facilities
istraditionally .05 for the abnormal condition case.
In addition, we have had a lot of discussion about
what should be the margin for the normal case. An
approach that has been adopted at some facilities is
that it's been allowed to be determ ned on a case- by-

case basis because sone systens are nuch nore
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sensitive to changes in the system paraneters than
others in ternms of their effect on k-effective.

Because thi s depends on design, it really
can't be determined prior to the design. So what we
have said, agreed, is that the abnormal condition
margin of .05 would be acceptable as part of the
design basis, and then sone normal margin would be
determ ned as part of the design, depending on the
sensitivity of the particular system

So the nethodology for doing that is
sonet hi ng t hat we have not gotten a conpl ete handl e on
as yet. So those are really the two aspects of
determning the limts.

MEMBER APOSTOLAKIS: So it's essentially
expert judgnent? | nean, it's not -- is there any
supporting cal cul ation that considers possibilities
and their likelihood of occurring? | nean, why .05
and not .1? How nuch does that bind?

MR TRIPP:  Well --

MEMBER APOSTOLAKIS: If | goto .04, aml
in trouble?

MR. TRIPP: Yes, the value really has not
ever had a historical technical basis. It's always
been based | argely on judgnent, and this is throughout

t he desi gner history, not just at the MOX plant. It
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applies to transportation as well. It's inthe rule,
Part 71.

MEMBER APOSTOLAKI S: And it's al ways . 05?

MR TRI PP: Vell, no, there are sone
i nconsi stencies fromone |licensed facility to another.

MEMBER APOSTOLAKI S: Because it's
j udgnent ?

MR. TRIPP: That's part of the conplexity
of this.

MEMBER WALLIS: It seenstonmeinthis era
it ought to be risk-inforned.

MR TRIPP: Well, it ought to be risk-
inforned. Part of the problem --

MEMBER APCSTOLAKI S:  Probabi lity-i nfornmed.

MR. TRIPP: Part of our goal is to make it
risk-informed by allowing it to depend on the system
In other words, if you have a system that's very
sensitive to changes in k-effective, it should have
nore margin than a system that's relatively
i nsensitive.

MEMBER APOSTOLAKI S:  Yes.

MR. TRIPP: | think that's where the risk-
informing comes in. That could be based on
cal cul ations, sensitivity-type calcul ations.

MEMBER WALLIS: Eventually, you have to
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bring in the awful word "probability."

(Laughter.)

VEMBER POVERS: | guess | wll inject
that, historically, we had a couple of criticality
events that killed sonme peopl e, and peopl e found t hat
obj ectionable and they said, "Wat do we do about
this?" Fromthat, a fairly prescriptive reginme was
establ i shed. The nost visible elenent of that regine
is the doubl e-contingency principle.

W have established what | would call a
standards- based safety system wth respect to
criticality as opposed to a defense-in-depth or ot her
kind of criticality. Quite frankly, that has served
us very well.

So I would be reluctant to say, in the
name of purity or religious fervor, let's risk-inform
this prescription that's conme down.

MEMBER WALLIS: | don't think that's the
i dea of any kind of purity. | think you know better
what you're doing if you have some neasure of the
risk. Maybe it's work, but you nmay be |ucky. You
know better what you' re doing if you have a neasure of
what you're achieving. | thinkit's arational thing.
It's not a question of purity.

But | don't want to get into a debate with
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you about that. | would just sort of urge the staff
gently in that direction.

MEMBER PONERS: Wl |, before you urge too
much, renmenber, we're doing one MOXfacility. | don't
think we're planning a regime of MOX facilities. |
don't think Drew could stand it.

(Laughter.)

MEMBER WALLI'S: This isn't just for MOX
This is for anything. Whenever you're tal king about
safety, there ought to be sone neasure of howsafe it
iS.

So let's just go on with it. GCkay?

MR. TRIPP: One additional thingis that,
for the second area of applicability, the MOX pell ets,
rods, and assenblies, that is equivalent to the | ow
enriched part of the plant. W' re dealing with 6
percent material.

W' ve accepted al ready a margin of .05 for
normal conditions for that. So that's how we're
attenpting to be --

MEMBER APOSTOLAKI S: So there i s sone sort
of eval uation -- say, pick one of those, the plutonium
nitrate solutions --

MR TRIPP: Right.

VMEMBER APOSTOLAKI S: -- of howk-effective
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can approach one? |Is there sonme assessnent of how
t hat can happen?

(Laughter.)

MR. TRIPP: Yes, that's all part of the
eval uati on process.

MEMBER APOSTOLAKI S: What does that
include? And why is it an open issue, because they
haven't done it or what?

MR TRIPP: 1t's an open issue primarily
because of the | ack of benchmarks for pl utoni umin MOX
systens. It makes it nuch nore difficult to validate
t he codes than for other, for |ow enriched or high-
enriched fuel applications.

MEMBER APCSTOLAKIS: Wyuld humans cone

into the picture anywhere here, sonme human error

per haps?

MR TRIPP: Human error?

MEMBER APOSTOLAKIS: Well, | nmean, is it
possible? | don't know howthey doit. O is it al
machi nes?

MR. TRIPP. Well, yes, there's humans as
anal ysts. Anal ysts have to nodel the systens, and so
forth. There's a |ot of human judgnment that cones
into effect

MEMBER APOSTOLAKI S: But it cannot affect
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k-effective?

MR TRIPP. It can affect k-effective.

MEMBER WALLI S: That's why we nodel k
greater one, right?

MR, KLOSKY: Mark Kl osky, DCS.

Let ne try to differentiate between the
probability of nmoving the system from norma
conditionstoalimt, and at this point it's .95, for
argunment's sake. There's a certain sequence of events
t hat have to occur for us to approach .95, and then
as Chris illustrated, there's a certain probability
that .95 represents critical.

| n benchmar ki ng t he code, what one does i s
take critical experinents, determ ne bias, determne
uncertainty, but, as Chris has illustrated, there is
an i nherent uncertainty, or perhaps beyond which Chris
can el aborate, that NRC feels a certain margin needs
to be added. You could statistically account for the
nunber of exponents using statistical neasures, of
course, but | guess the question of representative of
the data to the application is where the NRC is, |
think, comng from but I'Il let Chris speak to that.

MEMBER WALLIS: But if NRCfeels it is a
good enough margin, that is not a very defensible

posi tion.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67
MR. TRl PP; Wll, it is a bit of a

quandary. There never has been a | ot of gui dance or,
frankly, consistency in approaching this issue.

MEMBER APOSTOLAKI S: Is there a place
where | can go and understand this issue better? 1Is
there a report that describes all this, how the
cal cul ati ons are done, and so on?

MEMBER POAERS: Ch, how the cal cul ati ons
are done?

MEMBER APOSTCLAKI S:  Yes, and the ki nd of
i ssues that are taken into account.

MEMBER PONERS: Well, I'mnot 100 percent
sure what you're asking here, but if you want to know
how you cal cul ate k-effective -- yes?

MEMBER APOSTOLAKI S:  No, no, no, no.

MEMBER WALLI S: What's the process of
eval uating --

MEMBER APOSTOLAKI S:  The process of doi ng
this.

MEMBER WALLIS: Right.

MEMBER APOSTOLAKI S: That' s t he questi on.
| mean, there's nust be sonmewhere where it is
descri bed.

MR TRIPP: It is. Well, it's described

inthe -- first of all, it's described inthe Standard
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Revi ew Pl an somewhat. There are also a nunber of
NUREG docunent s t hat have been prepared that discuss
i n-depth validation methodol ogy, and we can provide
you references to those.

MEMBER APOSTOLAKI S:  Good.

MR. TRI PP: And the Validation Report, DCS
has submtted a Validation Report that goes through
this in great detail.

MEMBER APOSTOLAKI S: Wl |, maybe that wil |
be the one.

MR TRIPP: Okay.

MEMBER WALLI S: Is there any kind of
i nspection check that is some sort of an indication of
what k-effective you' re actually achieving?

MR. TRIPP: Not really. 1 nean, you don't
know t he true k-effective of the system That's why
you have to back off with a conservative margin. |If
it goes critical on you, you know you're over one.

(Laughter.)

MEMBER WALLIS: So that's a yes or no.
It's a rather frightening test.

CHAI RVAN BONACA: Wl |, he expl ained the
concern is that you may estimate it is at .95 and the
reality becomes critical.

MEMBER WALLIS: It may actually be . 98.
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CHAI RVAN BONACA: (Ckay, so you want to

have assurance of margin. The question that's being
asked i s, coul d you explain for one of these processes
where the issue is? | nean, why are you concerned
that the cal cul ati on you are making, in planning for
that activity, may | ead you to a one when you believe
t hat you cal cul ated . 95?

MR TRIPP:. Well, each of these has a --
for each of these areas, there's a nunber of
benchmarks that are analyzed. They cal cul ate
k-effective, experinents that have a k-effective very
close to one. They calculate a spread in the
k-effective val ues.

CHAI RVAN BONACA:  Ckay.

MR. TRIPP: So you apply a statistical
nmet hodol ogy to determ ne signa on that.

CHAI RVAN BONACA:  Ckay.

MR. TRIPP: Andthere's aconfidencelimt
associatedwithit. Soit's astatistical nethodol ogy
you go through.

MEMBER APOSTOLAKI S:  Well, that's what
want to read about.

MR. TRI PP: Ckay, you can read about that.
That's in the Validation Report --

MEMBER APOSTOLAKI S:  Ckay.
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MR. TRIPP: -- whichis separate fromthis

CAR.

CHAI RVAN BONACA: (Going a step further,
t he concern now is?

MR. TRIPP: Well, the basic concern now,
we could look at the next slide. That really
illustrates the four areas where we have remaining
concerns.

CHAI RVAN BONACA:  Ckay.

MR. TRIPP: But they all revolve around
the first one, essentially, and it's the |ack of
pl ut oni um and MOX benchmarks with certain physical
characteristics such as benchmark experinents that
contain certain absorbers that are desired to be
credited; for instance, borated concrete, cadm um
steel, and so forth. Also, benchmarks for certain
neutron energies, certain plutonium isotopics,
hydrogen-to-Pu ratio and that sort of thing. There
are gaps in the data, and there are questions about
whi ch benchmarks are applicable in which range.

CHAI RVAN BONACA: And you're concerned
that, without this validation of the computer code,
t he conmputer code may not give you the .05 margin?

MR, TRIPP. Right, right.

CHAI RVAN BONACA:  Ckay.
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MR. TRIPP. Wthout the validation, you

may cal cul at e sonmet hi ng as sub-critical when, infact,
it may be critical.

CHAI RVAN BONACA:  Ckay.

MR. TRIPP: Sol've tal ked about the first
one a little bit. The second one I'll talk about a
l[ittle bit nore is there is a new nethodol ogy that's
been devel oped over t he past several years by Qakri dge
Nati onal Laboratory, whichis sensitivity uncertainty
nmet hodol ogy.

MEMBER APOSTOLAKI S: So that' s avail abl e,
t 00?

MR TRI PP: That is. Yes, there are
NUREGs that you can read about that.

MEMBER APOSTOLAKI S: How many NUREGs? You
keep saying, "NUREGs." You have a nunber of NUREGs
for eachiten? Isn't there a single place where | can
go and find out?

MR. TRI PP: There are a nunber of reports
that are prepared that all deal wth wvalidation
nmet hodol ogi es.

MEMBER APOSTOLAKI S: A nunber of then®? |f
| read the latest, would that be okay?

MR TRIPP:  Well --

VEMBER APOSTOLAKI S: This seens |ike an
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overwhel m ng anount of information. For every item
there's a nunber of NUREGs.

MR,  TRI PP: Vell, yes, it's a conplex
process. It's kind of difficult to get your hands
around it. That's true.

MEMBER WALLI S: How do you train someone

to do it?
MR. TRI PP: Experience, using the code --
MEMBER PONERS: |'mgoing to have to ask
menbers to nove right along. W' ve got nore

contentious issues ahead.

CHAI RVAN  BONACA: | think the nost
i mportant point right here for the Commttee is to
under stand how far are you fromresol ving these open
-- well, how far are they fromresol ving these open
i ssues? You have a history here in the back of how
you rai sed the i ssue; you received i nformati on and - -

MR, TRI PP: Yes, why don't we turn to

t hat --

CHAI RVAN BONACA:  Ckay.

MR. TRIPP: -- because you can ask any
speci fic questions about those issues, but I'Il nove

al ong here.
We received the latest revision of the

Validation Report in January. W had received a

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73

couple of prior revisions. It comes in three parts,
and it's separate fromthe CAR. | think one of them
is on the third revision now

But we received the latest version in
January. W had a neeting in March to discuss the
maj or i ssues which appear on the previous slide, and
we received the SCALE 5 code from Qakridge in Muy.
That's been under devel opnent. It has not been
releasedtothecriticality conmunity for general use.
We're the only ones, outside of the devel opers, that
have access to it at this point in tine.

W are using it to do our independent,
confirmatory cal cul ati ons.

MEMBER RANSOM Isn't that a DOE code?

MR.  TRI PP: Yes. It's prepared by
Cakri dge under contract to NRC

MEMBER RANSOM  Ckay.

MR TRI PP: And it was also used by
Cakri dge as part of supporting the DCS submittal for
the part that deals with MOX and pl ut oni um powders.

We i ssued an RAI. | shoul d poi nt out that
we have only -- we had actually received an updated
version of the Validation Report addressing these
issues within the last week. So we're in the early

stages of reviewing it.
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They appear to redefine sone of the ranges
of paraneters to nmuch narrower ranges in sonme of the
paraneters, and it |ooks as though that rmay address
some of our issues.

MEMBER WALLI'S: Do they nonitor how wel | -
m xed the powders are? That nust have a great effect
on criticality?

MR TRIPP: Yes.

MEMBER WALLIS: Are they monitoringit all
the time of how well-m xed the powders are?

MR TRIPP: Yes. Well, from the point
where the powders, where the depleted uranium and
plutonium powders are blended together, t he
honogeneity is very inportant.

MEMBER WALLI' S:  Yes.

MR TRI PP: It has a big effect on
criticality.

MEMBER WALLI S: It's nmonitored all the
time? It is nonitored?

MR TRIPP: Yes, it will be nonitored.
The amount s of urani umand pl utoni umwi | | be nonitored
that are going into the tank.

MEMBER WALLI'S:  And how wel | -mixed it is
very inportant?

MR. TRIPP. Right. Right, it has to have
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the right noisture content. They have a nechani ca
stirrer, and so forth. | believeit's also sanpledto
ensure that.

MEMBER RANSOM W I | Framatone be using
French data or is there any French data on this
process, criticality, | guess, data?

MR. TRIPP: Areyoureferringto benchmark
experiments?

MEMBER RANSOM  Right. Well, benchmark
codes, | guess.

MR TRIPP: Well, they're actually using
a different code than what the French used. They're
usi ng the SCALE code, which is an American code. The
French use the Apol |l o code, which is the French code.
So al though they're doing the design, they're using
different tools to do so; plus, we have different
i sotopics. So for the ranges the physical paranmeters
are somewhat different.

So, in conclusion, we found the

acceptability of all the design bases except for the

k-effective limt. W knew very early on in the
review -- in fact, before we even started working on
the MOX -- that this would be probably the nost

chal l enging part for criticality safety, due to the

scarcity of avail abl e benchmarks.
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W are in the process of review ng the
Val i dati on Report, the nost recent one that was j ust
submtted in July, and we are using this new code to
resol ve some of the open issues. Hopefully, we'l
have it resol ved by Septenber

MEMBER RANSOM Howis this related to --
at least from ny experience, nost criticality
acci dents have happened as a result of inventory
control problens, you know, in different parts of the
process.

MR TRIPP. Right.

MEMBER RANSOM  And you want to prevent
accunul ation. So is this tied in with some kind of
i nventory control process?

MR. TRIPP:  Yes. For instance, in the
bl endi ng, you're neasuring -- you have like a flow
totalizer to neasure the anounts of powder that are
going into the blend tank, or in the gl ove boxes you
have mass limts. So it requires you to track the
amount of material .

Then inthe ventilation, we're using this
sane philosophy we're using for the waste storage,
where we have two barriers. So there could be a sl ow
accumul ation over time, and | woul d expect that to be

nmoni t or ed, but we haven't recei ved detail ed
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information at this stage, at the CAR stage on that.

MEMBER POAERS: | woul d like to nove onto
the next topic, if we could.

MEMBER WALLIS: Well, things are going to
heat up a bit.

MEMBER PONERS: [|s this fire safety?

MEMBER WALLI' S:  Yes.

MR. WESCOTT: Hi. M nane is Rex Wescott.
I"mthe I SA Reviewer, and I'l| be tal ki ng about the
MOX fire protection review.

Next slide. There was concern in the
Subcomm tt ee about the plant's design basis inregard
to fire. 10 CFR 70 does not contain explicit
requirenments for facility fire protection anal ogous to
what you might find in 10 CFR 50.48 or Appendi x R
Instead, fire protection is inplicitly addressed by
t he performance requirenents.

The applicant nust assure that 10 CFR 76
requirements are conpliedw th under all crediblefire
scenarios. At the MOX facility, this conpliance is
assured through a conbination of prevention, and |
define "prevention"” as no incipient fires. In sone
areas, prevention can be no enission sources, but |
think overall no incipient fires is probably a good

definition for prevention.
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We define prevention in the AP process
cells, where actually em ssion is prevented, and you
find prevention in the inerted glove boxes, glove
boxes that are inerted by nitrogen. So if you do have
an ignition source, you won't have a fire.

Anot her means of fire protection and
suppr essi on and/ or conbusti bl e | oadi ng control s -- and
| put these together because what they do is they
allowafire, but they don't allowa fire that's going
to lead to a release. And you find this --

MEMBER WALLI' S:  Anot her net hod of sort of
preventionis thisrequirenent to keepthe tenperature
of liquids five degrees below the flash point? That
woul d seemto ne a pretty small margin.

MR. VESCOTT: |'mnot sure about -- well,
| nmean keeping liquids below the flash point is
certainly a neans of fire protection because, after
all, if you get to the flash point, you still need an
ignition source to start a fire. | mean, just
allowing the liquid to get above the flash point is
not going to start a fire in itself.

MEMBER WALLIS: | just wondered. It just
struck ne that five degrees didn't seemto be nuch
mar gi n.

MR, KLOSKY: This is Mark Kl osky, DCS.
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We' ve had recent communi cati ons wi th NRC.
W' re anendi ng that response. W're going to an LFL
argunment, and it's --

MEMBER WALLIS: A what argunent?

MR. KLOSKY: Based on the percentage of
the flanmability limt.

MEMBER WALLI S: Fl ammability?

MR. KLOSKY: Yes. So we are going to
amend that response. W're workingwith NRC. It's an
open item

MEMBER WALLI S:  Thank you.

MR WESCOIT: Yes, | think that's a
chem stry open item is probably one of the reasons
|"mnot terribly famliar with it.

We define suppression and conbustible
| oading controls in the truck base, the secured
war ehouse. In the glove box area, you have clean
agent suppression because they are noderator control
areas, and you have, basically, conbustible | oading
controls in the fuel rod and cani ster storage areas.

Now t he third neans of fire protectionis
fire barriers. What fire barriers do is confine the
internal firetoonefire area, and where the fire can
be tol erated, and you al so protect against external

fires using fire barriers.
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Gotothe next slide. Thefire protection
strategy for MOX does not incorporate a universal
design basis fire, such as, say, a 1-kilowatt power
fire for one hour or sonething anal ogous to that.

But we do have the fire protection
strategy dose incorporate some quantitative val ues.
For exanple, fire area boundaries are a m nimumof a
two- hour fire, as per ASTM E-119. Conpartnent air
tenmperatures into the ventilation systemare |imted
to 2,000 degrees Fahrenheit. That's at the intake, to
protect the final HEPA filters. The dilution of the
air brings it down to | ess than 400 degrees, which is
t he design basis for the filter at the final filters.

W have sonme material confi nement
barriers, like the various transport casks, which are
actually as per DOE design. They do have a
temperature and tinme limt onthem So the ideathere
is to make sure that the fire in a conpartnent
affecting these particul ar transport casksislimted
by control s or suppressionto sonethingless thanthat
tenperature --

MEMBER WALLI S: It's a strange nunber.
It's 800 degrees C.

MR. WESCOTT: Yes, 800 degrees Cis right.

(Laughter.)
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That's right. I"m sorry, | stuck with
Engli sh units here.

The next slide. The one renaining open
itemin fire protection is that the applicant has
evaluated fire scenarios where tenperatures could
exceed the E-119 curve. What we're concerned here is
the possibility that the very fast rise in
tenperature, primarily due to Iliquid hydrocarbon
fires, could put a stress on the wall that's not
really being taken into account with a standard fire
test. Wiat we need is a denonstration or an
eval uation, an expl anation, that thefire barriers can
withstand the rapid fire developnent wthout
conpromi sing their integrity.

Next slide. Nowl'mgoingtoreplacethis
slide with a slide | prepared last night from a
response we got from the licensee that may better
explain the problem Thisisreally nore of a cartoon
than an actual presentation of the problem

VMEMBER APOSTOLAKI S: |"m just curious,
while they are getting ready: W had a presentation
by the staff two or three years ago, when they were
tal king about their fire research program and there
were all sorts of limtations listed in the standard

fire curve. Now we turn around and use it.
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MR. WESCOTT: kay, maybe I'll have to go

back to the other slide.

(Laughter.)

But thisisthelicensee' s responseto us.

MEMBER APOSTOLAKI S:  kay.

MR VWESCOIT: This is the E-119 curve.
This is a standard curve. These are the results of
sone of their fire nodeling.

Now, wi t h hydrocarbons, the type of curves
they're getting there is not unexpected. |In fact,
that's al ways been a trouble with the E-119 curve when
you're dealing in the petroleum industry, and the
petrol eumindustry has really done a | ot of research
and has devel oped sone newrating curves. In fact, |
t hi nk they' ve devel oped a 1708, D 1708, curve, which
is shown on the slide |I just had taken off.

Infact, if we could go back to that slide

now, it will show the problem This is the E-119.
This is the D 1708 that was developed | think
primarily by the petroleum industry. VWhat we're
hoping i s that, maybe by conparing the walls -- well,

it"sreally up to DCS how they want to deal with this
probl em but one possible solution may be to compare
their walls with walls that neet this hydrocarbon

curve and be able to show that, not only would the
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wal I wi thstand an E-119 curve fire, but would al so
wi t hstand a hydrocarbon-type fire.

MEMBER APOSTCOLAKI S: So rem nd nme what t he
curve nmeans to begin wth.

MR, WESCOTT: Well, it's tenperature
versus tine.

MEMBER APOSTOLAKI S:  Yes, and what does
t hat nmean?

MR. WESCOTT: Well, what they do, howt hey
run afiretest, is they have these furnaces, and this
curve was devel oped, oh, probably in the 1920s or so

fromwhat they called "fire crib tests,” where they
set on fire cribs of wood that they think wll
approxi mmte what you would find in a building, a
house, and neasure the tenperatures.

Wel |, oncethis curveis established, then
inyour testing facility you have gas furnaces and you
fire these, so that the tenperatures are nmet as a
time. You have a wall. Say you're testing a wall.
You have a wall set up, and you have thernocoupl es on
the other end of it, on the other side of it.

The criteria is normally 325 degrees
Fahrenheit because that's often the poi nt where paper

or other ordinary conbustibles will catch on fire.

MEMBER APOSTOLAKI S:  Yes.
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MR. WESCOTT: So to pass the rating, it's

got to wi thstand, you know, it's got to stay bel ow 325
on the other side, and then just to nmake sure, they
hit it with a fire hose after it's all fueled. That
kind of shows that it has maintained its integrity.

MEMBER APOSTOLAKI S: What arethe unitsin
time? | can't read it.

MR WESCOTT: Onh, those should be hours.
Vell, let me see, | don't know whether it's --

MEMBER APOSTOLAKI S: It's longer than
hour s.

MR, WESCOITT: No, in mnutes, | guess.
M nutes, mnutes, those are mnutes. Let nme see if |
have - -

MEMBER APOSTOLAKIS: So | have a fire on
one side for 20 m nutes at a certain tenperature, then
if 1 followthis curve, |I'mguaranteed that the other
side of the wall will be 300 degrees or sonething?

MR,  WESCOTT: That's right, or |ess.
That's the whole intent.

And that concludes ny presentation.

MEMBER POVERS: W have had, in our
di scussions, one other issue having to do with the
suppression system being used in sonme of the

conmpartnents, where they were using this --
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MR WESCOTT: Intergen? Right.

MEMBER PONERS:. -- Intergen gases. The

guestion was one really of rediffusation, and what -

not .

MR WESCOTT: Right.

MEMBER POVNERS: Have you | ooked at that at
all'?

MR, WESCOTT: Well, we had the Intergen
people in and we were talking to them I think

| nt ergen works very good on nornal diffusion flanes
like you get from hydrocarbons or a |lot of
conmbusti bl es burning. They didn't conpl etely address
what it would do to a snoldering-type fire, which
think is what you're concerned about.

I n my opinion, and | don't know how Shar on
is going to deal with this, but | think before we
real |y determ ne whet her I ntergenis proper or not, we
have to know exactly what kind of conbustible we're
tal ki ng about in the conpartment. Intergen is still
probably going to be useful for knocking down the
initial fire. | mean, it may be very possible to
knock down the firewith Intergen and then goin there
manual | y and use ot her agents.

That gets into the pre-fire planning t hat

is normally taken in a licensing stage. So | don't
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think it's a serious problem Personally, | think
Intergen would probably work to knock down a
hydrocarbon fire --

MEMBER PONERS: No questi on.

MR,  WESCOIT: -- you know, quickly,
provi ded you take out all the delays and aborts and
that kind of thing that you normally find with the
gassi ng systens, but that can be done.

So there are solutions, but, yes, as far
as the inability to put out a snol dering, deep-seated

fire, we haven't resolved that yet with a gaseous

agent .

MEMBER POVERS: Ckay.

MEMBER WALLI'S: |'msure we need to nove
on. Did you resolve the soot, the soot in the
filters?

MR WESCOTT: Yes, that's been resol ved.

MEMBER WALLI S: Ckay, thank you.

MR WESCOTT: Is that it?

MEMBER POVERS: Steve, you didn't have any
ot her additional coments?

VEMBER ROSEN: No. | was going to ask
about the soot question as well.

MEMBER POVERS: GCkay. We'll npbve now to

one of ny favorite topics, Red G I.
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MR. MJURRAY: Ckay, thank you very nuch.

Good nmorning. M nane is Alex Murray. M coll eague
is Bill Troskoski. W have been working with other
menbers of the NRCstaff review ng chem cal safety and
rel ated i ssues. The one |'mgoing to tal k about this
nmorning i s Tributyl -Phosphate-Nitric Acid reactions,
often referred to as "Red O ".

Next slide, please. Onthis slide | just
sunmari ze a very qui ck description of what a Red O |
iS. It is a chemcal reaction between Tributyl-
Phosphate and organic materials and Nitric Acid and
nitrate material s.

MEMBER APOSTCLAKI S: So the reaction
itself is the oil, Red Q17?

MR. MURRAY: Well, "Red GI|" as atermis
just, if you will, a nicknane that was given to sone
events, and in sone experinental testing to try to

replicate the phenonena a reddish color has been

observed.

MEMBER APOSTOLAKI S: But when you say,
"Red-G|," you refer to the reaction?

MR, MJRRAY: Yes.

MR, TROSKOSKI : Yes, it's a Red-GI
reaction --

MR. MJRRAY: Yes.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

88
MR. TROSKOSKI: -- simlar to many ot hers

in the chem cal processing industry.

MR. MJRRAY: Yes, yes. It is a chem cal
reaction.

One of the things about the reaction is,
i ke many chem cal reactions, it can generate heat,
t hermal energy, and non-condensabl e gases, which can
pressurize vessels and contai ners.

As wi th many chem cal reactions, its rate
depends on a nunber of factors: the chem cal species
which are present, the concentrations, and
tenperat ures and pressures, and so forth. Inpurities
can exacer bate the phenomena. Primarily, netal irons
tend to work in a way |like a catal yst.

MEMBER PONERS: | have seen some specul ate
that, in fact, you have to have radiolysis or a
radi ol yti c deconposition products, in fact, to have
t hat .

MR  MJRRAY: The phenonena has been
duplicatedintests wi thout radi oactive materials, but
definitely aradiol ysis does exacerbate t he phenonena,
yes. Yes, no doubt about it.

MEMBER PONERS: And in this particular
system we don't have the kind of radi ol ysis you have

in fuel recovery systens?
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MR. MURRAY: One does not have t he ganma-

type radi ol ysis and fission product, but one can have
t he i ntense al pha radiol ysis.

MR. TROSKOSKI : Wi ch is why t he appl i cant
has done a controlled residence tine and exposure --

MR. MJRRAY: Right, right.

MR. TROSKOSKI: -- to limt that danage.

MR. MJRRAY: Yes, that was a proposed
control for the applicant on radiolysis.

The key concern about the Red-Gl
phenonena is it can be potentially expl osi ve and cause
damage to system conponents.

The next slide, please. This is just a
little summary of the background of why we are
concerned about Red GI. There have been four
reported accidents with equi pnent damage and rel ease
of materials within afacility and/or on site. There
has been one accident where there has been a
significant offsite release, and that was in 1994 at
Tomsk, in the forner Soviet Union.

| f you | ook at the historical record of
t he reports of incidents where operators have noti ced
pressure fluctuations or have heard odd sounds com ng
fromequi pment, the conclusion has been that has been

a Red-O| event that started but did not propagate
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t hrough to an expl osi on.

Nowt he appl i cant, DCS, has recogni zed t he
Red- O | phenonena as an expl osi on event or potentia
expl osi on event, and they have proposed a prevention
strategy to protect the facility worker, the site
worker at the DCE site, the public, and the
envi ronnent .

MEMBER WALLIS: Can | ask you, is there a
science for predicting thesethings? Is this chem cal
ki netics and all that kind of stuff?

MR. MJURRAY: There is sone sciencetoit.
There is a lot of enpirical test data which is
avai l abl e as wel|. There are operating guidelines, if
you wi | I, controls which are used by t he Depart nment of
Energy in their facilities.

MEMBER WALLI S: So a lot of it 1is
enpirical ?

MR, MJRRAY: Yes.

MEMBER WALLI' S:  Yes?

MEMBER POVNERS: W should interject here
that i n one of our Subcomrittee nmeetings the |licensee
brought forward its chem cal staff who are undert aki ng
what | would say is one of the nobre nechanistic
assaults on the issue. | think that's nmore of a

| onger-term effort than it is going to resolve this
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particul ar desi gn bases.

There have been episodic attenpts to try
to develop an acute mechanistic approach. Quite
frankly, the presentation that was made by the
appli cant was one of the better ones | had seen in
this effort, but you can't hope -- | think we woul d be
foolish to hope for nechani stic understanding of this
nmysterious issue in the near-term

MEMBER RANSOM | s this areaction between
m scible or immscible conponents? Is it like a
solid-1liquid phase reaction or |iquid-Iiquid?

MR, MURRAY: Liquid-Iiquid-basedreaction

MEMBER RANSOM  So they are miscible in
phases, basically? Maybe?

VR. MURRAY: There's sone cross-
solubility, but nbst of the reaction appears to occur
in the organic phase.

MR. TROSKOSKI: And, again, there are a
ot of internmediates that would be in the gaseous
phase.

MR. MJRRAY: Yes. One of the things to
remenber about the Red-Q | phenonmenais it includes a
ot of internediates of different types of species.
Their formation rates and their relative quantities

depend very heavily on the specific environnment at the
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MR. TROSKCOSKI:  You have TBPs, butyls --

MR, MJRRAY: Yes.

MR TROSKOSKI: -- and a whol e host of
ot her characters that interact in different parall el
pat hs.

MR, MJRRAY: Yes.

MEMBER RANSOM | s t he gas phase a product

of the reaction or does it participate in the

reaction?

MR, MJURRAY: Yes.

MR. TROSKOSKI: Yes to both really.

MR MJRRAY: Exactly, exactly.

MR. TROSKOSKI : That's why it's so
conpl i cat ed.

MR.  MURRAY: Yes. At the gas phase,
reactions can actually exacerbate the consequence of
t he phenonenon.

MR, TROSKOSKI: Some of the experinents
t hey have done, for exanple, if you have adequate
venting and you're pulling off the internedi ates, you
will only get just maybe 10 or 15 percent of the
t heoretical anount of heat generated because the
reaction doesn't go to conpletion because of the

contribution of the volatiles that are being pulled
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of f. That's why when we get to venting it's so
inmportant. It actually | owers the avail abl e energy of
the reaction because it can't all go to conpletion.

MR. MJURRAY: May | have the next slide,
pl ease? kay, on this slide we have sunmari zed the
appl i cant's approach. The applicant has proposed
three PSSCs, principal structure, systens, and
conmponents, with five safety functions to address and
prevent the phenonena. The applicant has al so nmade a
di sti nction about open versus cl osed systens, which |
will discuss a little nore in a nonent.

The PSSCs, the of fgas system the process
safety control subsystem and the chenical safety
control system which is an admin. control. | have
listed the safety functions there.

Next slide, please. Onthis slide | have
just put forth the definitions of open and closed
systens that the applicant is using. For an open
system it is capable of fully venting the runaway
reaction, if you wll, the Red-Ql reactions
t hensel ves which generate these internediates and
flammabl e gases, and this is heavily based upon
experimental results conducted for the Savannah Ri ver
site. The safety factor is approxi mately 2.5 over the

m nimumrequired. 1t al so assunes the presence of 100
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percent of organics in any of the vessels, which woul d
be categorized as open systens.

Cl osed systens, however, are defined a
little differently. Rather than being based on their
capabilities of venting, they are based on their
abilities to mass-transfer material out, so that you
have evaporative cooling of the system Evaporative
cooling means you stay, remain at the nitric acid
wat er azeotrope tenperature, or you do not exceed it,
which is approxi mately 120 degrees Centi grade.

Nowin a cl osed systemt he vessel can have
significant fractions of organic materials. The
applicant just nmentioned tens of a percent, but the
vessel itself cannot be 100 percent full of organic
mat eri al .

They have proposed a safety factor, based
on essentially a heat balance, if you will, of 1.2
times the energy input into the systemfrom externa
heatings, such as via steamheating, plus the energy
generated internally by the Red-Q | reaction

MEMBER WVALLIS: This is a safety factor on
t he energy bal ance --

MR, MJRRAY: Yes.

MEMBER WALLIS: -- to keep it cool ?

MR. MJRRAY: Yes, yes. And a key
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di stinction between a cl osed systemas conpared to an
open systemis that, if a Red-Ol reaction starts
initiating in a closed system the systemitself is
not capabl e of fully venting the runaway reaction. So
it could pressurize.

MEMBER WALLI S: So runaway reaction is
different from just nmaintaining an energy bal ance?
It's like whether a fire initiates or not? So it's
the rate of change of energy production wth
temperature and things |ike that?

MR. MURRAY: That's correct.

MEMBER WALLI S:  You have to anal yze that
whol e thing?

MR. MURRAY: Yes. The chem cal reactions
do increase their rates exponentially wth
temperature. Usually, we use an Arrhenius type of
rel ati onship, yes.

The next slide, please.

MEMBER WALLI'S:  This | ooks |Iike a no-no,
this last bullet here.

MR MJRRAY: |'msorry?

MEMBER WALLIS: This is a real no-no. |
nmean, you're supposed to be able to vent a runaway
reaction, aren't you?

MR MJRRAY: That is the distinction
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between an open and closed system Wth a closed
system the concept is that you have sufficient
evaporative cooling and mass-transfer of reactants
out .

MEMBER WALLIS: You stay away from the
runaway reactions?

MR MJRRAY: That is correct.

MEMBER WALLI S: If you did get it, it
woul d bl ow up the vessel ?

MR.  MJRRAY: If the venting becones
i nadequat e, you coul d overpressuri ze t he vessel, yes.

MEMBER ROSEN: Wuld vyou actually
overpressurize the vessel or are there relief
features?

MR. MURRAY: At thistinme we' re | ooking at
this fromnore of a systens approach. At the | SA or
operating licensing stage, we woul d | ook at specific
components. It is likely there would be sone form of
relief devices.

MEMBER WALLI S So you' re wor ki ng on t hat ?

MR, MJRRAY: Yes.

MR. TROSKOSKI: If you recall, they still
have conmitted to do a haz op as part of the I SA, and
for unit operations that's where you really get your

-- you nail down the safety of the systemops at that
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stage. That's when they will determ ne whet her or not
t hey actually have to go back and change some of the
PSSCs; that's recogni zed in the regs.

MEMBER ROSEN: Wel |, that's a conpli cat ed,
convol uted answer to a sinple question. The question
is: Wuldyou put on relief devices if you predicted
that under certain circunstances the system could
pressurize?

MR. TROSKOSKI : That woul d be one pat hway
you coul d take. Another pathway woul d be cool i ng of
sone sort.

MR. KLOSKY: This is Mark Kl osky, DCS.

To address your question, our alternative
istoput additional features, IRFS, to further reduce
the frequency of that runaway reaction to the point
t hat we neet t he performance requirenents. So | think
the NRC had alluded to our safety strategy as one
based on prevention of the runaway reaction, both in
t he case where we have an open systemand al so even in
t he event that the systemis closed. O | shoul d say
it the other way around.

But the principal SSCs that we have
proposed act towards preventing a reaction fromthe
poi nt at which it woul d overpressurize the system So

we have redundant tenperature systens to shut the
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system and basically never get to the point that the
runaway reaction is such that it accel erates.

In addition, we have a neans to provide
the cooling, such that we don't exceed the boiling
poi nt of the solution, and that is viathe evaporative
cooling. Soineither case, we have nmultiple features
to preclude the runaway reaction.

MEMBER ROSEN: | guess you' re one of those
peopl e who doesn't believe in defense in-depth.

MR. KLOSKY: No, | think we do. | think
our defense-in-depth feature, in fact, is -- we have
credited our filtration system as providing defense
in-depth in fact.

MEMBER ROSEN:  Filtration?

MR, KLOSKY: CQur HEPAfilters. So evenif
the event does occur, the radioactivity wll be
confi ned.

VEMBER ROSEN: In other words, it wll
expl ode the vessel ? The vessel explodes --

MR, KLOSKY: Correct.

MEMBER ROSEN: -- and into the cell?

MR KLOSKY: Into the cell.

MEMBER ROSEN: And probably ignites a
fire, and thenthe HEPAfilters ultimtely control the

rel ease?
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MR KLOSKY: That's correct.

MEMBER PONERS: | have to admt that, in
t hi nki ng about this issue, what you have outlined
there is a fairly classic approach to defense in-
depth; that is, you' ve established one barrier. If
that fails, you have yet anot her i ndependent barrier.

In thinking about it, I t hought
m croscopically in terns of tenperature control and
purity control on the Tributyl-Phosphate as defense-
i n-dept h nmeasures.

MEMBER  ROSEN: So what is this
extraordi nary, even heroic, approach rather than
preventing explosion in the first place, preventing
pressurization by sinply having a relief device? |
mean, what is it about rupture di sks or sonmethinglike
that that is an anathema to you, to the applicant,
and, presumably, to staff's acceptance of it? | nean
rupture disks are wused all the time in the
i ndustry for prevention of explosion of vessels that
are overpressuri zed.

MR. MURRAY: |If | can continue -- well, |
t hi nk the applicant is goingto address your questi on.

MR. KLOSKY: Yes. There are two aspects
tothat. | think, as the NRC has di scussed, sone of

the internedi ates are vol atil e, butane, for exanple.
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So one mght be able to accompdate the
over pressurization, but previous events have, in
essence, released quantities of butane. They didn't
overpressurize the system but they had subsequent
expl osi ons.

So the fact of the matter is you lead to
basically put the nultiple |ayers of protection to
preclude the event, and then, in fact, if the event
occurs, to have the neans to filter any radiol ogi cal
rel ease.

So, in other words, sinply nmaking a vent,
you know, three inches | arger doesn't get you out of
the woods in all cases. We have very conbustible
gases that are released as well that we have to
account for in any highly unlikely case where we do
have a runaway reaction. So that's our approach to
def ense i n-dept h.

MEMBER ROSEN:. Okay. You're saying that,
if you release the contents of this vessel that's
runni ng away, it would expl ode anyway?

MR. MJURRAY: [|'mnot quite sure what you
nmean by "rel ease the contents,” but if I can --

MEMBER ROSEN: The vessel is pressuri zing.

MR, MJRRAY: Yes.

MEMBER ROSEN:  You i nsi st on -- there's no
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sort of rupture disk or relief valve because what |
understand from this response is that, under those
circunstances, if you did vent that vessel, the
products that cane through the vent, when they hit,
presumably, the environnent in the cell woul d expl ode
anyway ?

MR. MJURRAY: |t depends on many factors.
It depends on the rates of generation, the back-
pressure that exists before the relief or the device
actuates, and so forth. [It's a conplex phenonmenon.

MR. TROSKOSKI: It's the rate of reaction
t hat you're worried about because you're al ways goi ng
to have that reaction going, a certain anmount of it,
at the lower tenperatures and concentrations and
pressures. But one of the things they found is that,
if you have a back-pressure on it, you ve got a
controll ed reaction going; you' re renoving the heat
that's being generated, but if sonmehow you were to
back-pressure it up to even two at nospheres, you woul d
concentrate the gaseous face and i ncrease t he ki netics
such that you would not take off and go to a runaway
condi ti on.

So to say venti ng to prevent
over pressuri zati on, that wll not necessarily

term nate the reaction once it starts if you' ve got a
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critical back-pressure that's been built in there.

MEMBER ROSEN: So that's a nmuch better
answer to ne. It is that the rate of reaction is so
hi gh under certain circunstances --

MR. TROSKOSKI : Yes, and pressure, too --

MEMBER ROSEN: -- a rupture di sk woul d not
be able to sense it quickly enough to prevent the
destruction of the vessel in any --

MR, TROSKOSKI : Exactly. That's why
you' ve got to prevent it fromgoing over the edge to
begin with, yes.

MEMBER ROSEN: Now | have sone sort of
physi cal understandi ng of what you're dealing wth.

CHAI RVAN BONACA: We've got a problem
because we have right now four mnutes left on the
agenda and we have alnost half the presentation in
front of us.

MR. MURRAY: Actually, I'll go. The next
slide, please.

MEMBER WALLIS: This will be resol ved by
Septenber is really what we need to take away, is it?

MR. MJURRAY: To help assist the staff in
evaluating this, the staff has conducted a top-| evel
fault tree analysis. | just have pulled two sections

fromthe tree. This shows the split between open and
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cl osed systens.

For open systens, the staff has concl uded
that the control strategy proposed by the applicant
gi ves adequate assurance. However, for the closed
system the staff still has a lot of questions and
currently has not made a conclusion of adequate
assurance.

If I could have the next slide, please?
As part of this top-level fault tree analysis, we did
devel op a tree through for the cl osed system and what
we found was that there are essentially three reaction
schenmes or areas or types of reactions which seemto
occur and contribute significantly to the phenonena.

There's a | ower-tenperature route, which
becomes very significant about 90 to 100 degrees
Centigrade. There's a m ddl e-tenperature route, which
becomes extrenely significant sonewhere around 130
degrees Centigrade, and then there's a high-
t enper at ure group of reactions, which starts becom ng
significant at about 150 degrees Centi grade.

The staff has found that for the mddle
group of reactions, whi ch becones significant at about
130 degrees Centigrade, in closed systens that we have
concerns about adequacy of neeting the prevention

st rat egy.
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The next slide, please. On this | ast
slide, I'"mjust summarizing the staff concl usi ons and
concerns to date. Wth an open system the staff has
found t hat t he approach appears capabl e of neetingthe
hi ghl y-unlikely Ilikelihood if such a system is
desi gned and proposed at the operating |icense stage.

However, the closed system approach the
staff does not currently accept. W're still doing
sone eval uations, and we are having di scussions with
t he applicant about this. W are concerned that, at
| east based upon our anal yses and our under st andi ng of
t he phenonena and a |ook at analogies which are
avai l abl e that deal withfacilities, for exanpl e, that
the |ikelihood of the closed systemof limting or
preventing this event is not highly unlikely.

We are concerned about sone differences
between this closed system approach as conpared to
existing facilities such as at the DOE Savannah Ri ver
site. W have noted that a | ot of the concerns seem
to come down to sone limtation onthe reactionrates,
such as limting the tenperature, if you will, the
solution tenperature that could be in the vessels or
in the evaporative.

Now, currently, the applicant is to

provi de addi tional i nformati on based upon sone revi ews
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and contacts they are making for existing facilities
whi ch exi st around the world.

And that concludes ny presentation.

MEMBER PONERS: Any additi onal questions?

MR MJRRAY: Any questions?

MEMBER WALLI S: | know we want to nove on.
| just hope that, when we do resol ve this issue, there
issonmeinformationinthere, sothere's a place where
we can find it, so that we can |l ook at it, if we have
guestions about the runaway reaction, and so on.
Actual ly, a docurment would --

MR. MURRAY: Yes, you are aware that the
staff has two draft Safety Evaluation Reports, and
t hose have --

MEMBER WALLIS: But not just words, but
actual ly see sone curves and anal ysi s?

MR, MJRRAY: Yes.

MEMBER WALLI S: Ckay, thank you.

MR MJRRAY: Yes. You're wel cone.

MEMBER PONERS: Drew, | suggest that we
nove imediately to your concluding remarks on the
remai ni ng open itens.

MR. PERSINKO. One thing | do want to say
is | think | heard one of the nenbers say that this

will be closed by Septenmber. | don't knowif it wll
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be cl osed by Septenber. It may; it may not.

All 1 can say is, as with all the open
items, we are continuing a dialogwth the applicant.
In sone cases | think the open itens are closer to
resolution than others, but | can't guarantee that
they will be closed by Septenber.

kay, let'stalk very briefly, then, about
the remmining open itens. Staff had a concern
concerning titaniumfires, the possibility of titanium
fire igniting. Staff has adopted a prevention, has
accepted a prevention strategy.

DCS proposes to use NFPA 70 regarding
overcurrent protection ground faults in electrical
systemcoordi nation. Staff is |ooking at that. Staff
i s di scussi ng whet her or not perhaps | EEE 242 woul d be
a better standard for protective devices, and we are
continuing to discuss that with the applicant.

The UO 2 burnback issue, MP-1, the issue
here is that potentially UO 2 particles could be
oxidizing and could travel through the ventilation
systemand potentially i npact the HEPAfilters. There
are netal pre-filters. Staff is |ooking at theissue,
but the issue that the staff is looking at is the
netal pre-filters have a certain size -- | forget the

nunber -- .05 nmicrons belowwhich it would not filter
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out. The staff is |ooking at whether it thinks the
size of the UO 2 particles could potentially go
t hrough the netal pre-filters.

| would like to point out, as with all
t hese, we are discussing it with the applicant. 1"l
point out that in this case there was an NRC
I nformati on Notice 92-14 concern urani umoxide fires
at fuel cycle facilities.

Hydr oxyl am ne nitrate/ hydrazine, theitem
is CS-2. This is another explosion event. The issue
here is that HAN is used with nitric acid to strip
pl utonium fromthe solvent after the renoval of the
americium and gallium Hydrazine is used to inpede
the reactionwi th the nitrous acid and, thus, increase
the HAN availability.

This is another issue of the HAN is
autocatal yti c deconposition. There was an expl osion
t hat occurred at Hanford in the 1990s. As a result,
DCE st udi ed t he phenonena. |t devel oped what i s known
as anlnstability Index tolinkthe various parameters
i nvol ved, such as chem cal concentrations, nolar ratio
of nitric acid to HAN, tenperature, concentration of
netal s, and pressure.

DCS has chosen not to use the Instability

| ndex because they feel that it doesn't accurately
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represent their system the reason being that they
don't think it adequately takes into account the
i nfluence of plutonium |Instead, DCS has proposed a
nodel that they feel better reflects their system
It's a series, | think, of five partial differential
equations that need to be sol ved.

So the staff is | ooking at that proposed

nodel . The staff is using comrercial software
currently to test the DCS nodel. Staff has done sone
runs of the DCS nodel. 1In sone cases we were able to

replicate the results obtained by DCS.

However, in some cases we still have sone
guestions that we need to pursue about the nodel. |
don't think we fully understand it yet, and that's an
i ssue that we need to further discuss with DCS and
perhaps visit the DCS offices in Charlotte to get a
better hands-on feel for that nodel.

Anot her issueisthe-- andthisisreally
four issues. It has to do with design bases for
hydr ogen fl ammabl e gases. It has to do with the | oner
flammability limt. The applicant has proposed using
a design basis of 50 percent for its |ower
flammability limt. Staff thinks that 25 percent is
a better nunber.

It really conmes down to an i nterpretation
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of NFPA codes, NFPA 801 and NFPA 69. Staff has

interpretedit tonmean certainthings, and | thinkthe
applicant has looked at it and | think they're
reachi ng different concl usions.

This i s one where we haven't had t he nost
recent discussion wth the applicant yet. W need to
nmeet with the applicant. They are going to docunent
their conclusions, and then | think we will followit
up with a neeting with the applicant.

Emergency control room habitability,
CS-10, this is a matter of, what would be the proper
desi gn bases for the enmergency control roomoperators
in order such that they would be aware of certain
chemcals entering the control room and be don
protective gear?

DCS has proposed TEEL-3. | probably
shoul d have tal ked about CS-5b first, but TEEL is a
Tenporary Enmergency Exposure Limt. | will tal k about
that in a mnute, but they have proposed TEEL-3s
initially.

They have subsequent |y di scussed -- staff
has discussed the issue with the applicant. Staff
t hi nks that an I DLH val ue i s perhaps a better one, an
| mredi at el y Dangerous to Li fe and Heal t h val ue. \Were

the IDLH val ues are not available, DCS will rely on
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TEEL-2 values. | think that the applicant has -- |
think we're very close to resolving this i ssue, based
on what | understand the applicant will be proposing.

The | ast issue is CS-5b. This has to do
with the TEELs, Tenporary Enmergency Exposure Limts.
TEELs were devel oped by the Departnment of Energy's
Subcommi tt ee on Consequence Assessnent and Protective
Actions. 1t was not done as part of the MOX Project.
The purpose was to serve as a tenporary gui dance unti |
t he Ameri can I ndustrial Hygi ene Associ ati on publi shes
ener gency response pl anni ng gui del i ne concentrations
for various chem cals.

There's various TEEL |Ievels: TEEL- O,
TEEL- 1, TEEL-2, TEEL-3. They all have a qualitative
effect associated with them such as mld transient
health effects or no irreversible serious health
effects, et cetera.

There are two concerns the staff have with
this. One is that TEELs are really not an NRC
devel oped item or term They were devel oped by a
commttee of various DCOE and DCE consultants from
across the conpl ex and el sewhere.

But it's not cast in stone. Once you say
it, I mean it can be easily changed the next day,

actually, too. So that was one concern the staff had
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with TEELs. That could be overcone by comritting to
a val ue rather than a TEEL.

The other issue staff had concerns with
was the actual val ues proposed by DCS staff, thought
that these were, sone of these were too high. So
where we are on this one is the staff has taken this
item Staff recognizes that this issue is broader
than the MOX project. It has inplications across
other fuel cycle facilities as well.

Staff has assigned this to a senior NRC
techni cal individual not associated with the MOX
project to | ook at this on a broader basis. It's our
action at this point.

VWhat | have here is nmy concluding slide:
VWhere were we and where are we today? Back in April
of '02, we issued our draft Safety Eval uati on Report.
We had approximately 56 open itenms. As you can see,
t hrough the discussions, they actually went up a
little bit afterwards. The total went up, but at the
sane ti me sone of themwere being worked off. So you
can see --

CHAI RVAN BONACA: But did they go up
because there were newitens or because you went back
and - -

MR. PERSINKO I'mtrying to recall now
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why. They went up in the course of the discussion
with the applicant in trying to resolve certain
i ssues.

CHAI RVAN BONACA:  Ri ght.

MR. PERSINKG But it's been | evel at 66
now since January of '03, and there's been a
progression to resolving the issues. There are
currently 12 open itens, 10 of which are with DCS for
DCS action and two are with NRC

Li ke | said, we planto continue to dial og
with the applicant upto apoint. Wewll continueto
dialog as long as we can and then some, but there's
going to be a point where we're going to have to say
-- 1 mean we'll continue to dialog, but if we don't
resolve it, we will be witing our Safety Eval uation
Report, and we still intend to issue a Safety
Eval uation Report in Septenber right now, but it may
i nclude open itens in the FSER right now.

MEMBER PONERS: What' s driving putting out
the Safety Eval uation Report in Septenber?

MR. PERSINKOG It's a conmtnment we made
fromday one, froma very long tine ago, and | think
the staff feels an obligation to neet its schedul e.

CHAI RVAN BONACA: Regardi ng i ssues such as

the Red G|, for exanple, are you | ooki ng for insights
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on what took place in the licensing of the French
facility?

MR PERSINKO. We have contacted sone of
the French facilities. W're also |looking for what's
done at DOCE. We're |looking for that for insight,
t hough. | nmean we are not using the French facility
tolicensethis plant. W do | ook at information from
the French, as well as what's done at DCE.

MEMBER POAERS: Any other questions to
pose to Drew?

(No response.)

We have sone chal | enges ri ght now. My own
intention is to proceed along on the sane inperative
that staff feels that they have. W have an
i mperative toreport back to the Conm ssion. So we'l |
be witing a letter to the Com ssion in association
with this SER wherever it stands, and we'll do it for
t he Septenber neeting.

CHAI RVAN BONACA: | woul d suggest that it
woul d probably be when the SER is issued.

MEMBER POWERS: Yes.

CHAI RVAN BONACA: Keep it on the open

VMEMBER PONERS: Yes, we'll have to wite

to the Commi ssion at that point and intend to do so.
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My feeling is that I'mstill very optimstic. I'm
nai ve and stupid. | say everything is going to get
resol ved or resolved enough.

(Laughter.)

But, regardless, we'll wite at that
poi nt .

| think it is inportant to renmenber two
things in thinking about this facility. Oneis it is
governed by Part 70, which is governed by, contains a
rat her different approach, andit is not our intention
in this letter to address the w sdom of that
regulation or any revision to that regulation, but,
rather, to speak to this facility as it stands
relative to that regul ation.

The other thing to bear in mnd is, as |
said earlier, we're doing one MOX facility. W don't
have on t he books 5, 10, 15 of these. That may happen
in sone future tinme, but not now |'mnot interested
incharting a newapproach to the regul ati ons of these
facilities and new approaches to criticality safety.

CHAI RVAN BONACA: Looki ng at the i ssue of
t he open/cl osed systemfor Red G I, if | remenber, the
phi | osophy t hat you applied for expl osi ons was, or the
applicant applied, was that they would focus on

prevention rather than mtigation. So you're |ooking
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there for assuring that the event of an explosion is
| ow enough that you woul d be confortable withit, and
they're pursuing the sane path, but you're not
convi nced that the process right now allows you to
reach that concl usion?

MR. PERSINKO. That's correct. W have
the same goal: to prevent it with adequate margin
| think it's a matter of technical/professional
j udgnents on when i s enough enough and what are the
ri ght tenperature val ues.

CHAI RMVAN BONACA: Do you feel that it
depends t oo much on adm ni strative gui delines? That's
anot her issue of --

MR. PERSINKO Do you nean the Red QI ?

CHAI RVAN BONACA:  Yes.

MR. PERSINKO |1'mgoing to defer that to

the chem stry fol ks.

MR MJURRAY: W're still trying to
conpl ete analyses, if youwll, afault tree anal yses
on the closed systens. One of the concerns in a

cl osed system is sone of the admn.-type controls
cannot respond in enough tine.

CHAI RVAN BONACA: So it's an issue of
defense in-depth in part, whether they rely on these

control s?
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MR, KLOSKY: Mark Kl osky, DCS.

| want to just follow up on that point.
| think you're correct in the statenment that the
preventative strategy pertains to both systens, open
and cl osed. Wth respect to the admnistrative
controls, our controls on the steamtenperature are
engi neered controls and do not rely admnistrative
f eat ures.

CHAI RVAN BONACA:  (kay, thank you. That's
good clarification.

VMEMBER POVERS: Well, in addition, you
have purity control /tenperature control, and nowwe're
di scussing venting control s.

MR KLOSKY: Right.

MEMBER PONERS: Now these are all pretty
much design and operation issues.

CHAI RVAN BONACA:  Ri ght, yes.

MEMBER POVNERS: Any additional comments,
Dr ew?

MR. PERSINKO No, | don't think so. |
nmean, | guess | like -- theregulationwas witten, it
is a fairly recent regulation, within the last few
years. The Comm ssion, during the Part 70 regul ati on
rul emaki ng proceeding, was very clear to the staff

that a quantitative analysis was not required. So, |
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nean, that's clear by the Conm ssion. So we have this
regul ati on whi ch sort of has a quantitative, you m ght
think a quantitative underpinning, but, yet, it does
not require that there has to be quantitative anal ysis
per f or med.

MEMBER PONERS: | n addressing this issue
l"mnot willing to take that -- advise the Conmm ssion
on the wi sdomor | ack of wi sdomof their decisions on
that. We may want to do that but separately from
this. | nmean we want to stay within what the
constraints are here. | nmean that has al ways been t he
pur pose.

Subsequently, we will be |ooking at the
| SA on this at some point. One can inagine at sone
point we'll be looking at the ISA. Again, |I'm not
interested in taking on the issue of whether |SA or
PRA is the appropriate thing in connection with the
facility, but we may want to take that issue on and
advi se the Conmi ssion separately.

CHAl RVAN BONACA: Al t hough, | mean, this
isafacility whichis quite different froma nucl ear
reactor. It's, infact, aseries of shells, of areas,
and so on and so forth, and it even lends itself
better to this approach than we would have on the

normal reactor, | think
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MEMBER KRESS: CQur sister Comm ttee, ACNW

t ook t hat i ssue up and advi sed t he Conmi ssi on that the
| SAis a good way to go at this tinme, but eventually
t hey mi ght want to think about going to full PRA, as
best | renmenber their advice.

MEMBER POWERS: That's exactly right.
|"m again, not interested in taking that issue on
I think we work within the constraints of regul ation
in connection with this facility.

| sinmply cormment that, by and | arge, the
chem cal industry has not gravitated toward the kind
of PRA that we are | ooking at, and | have to believe
t hat you have to give sone credence to the fact that
t hey have el ected not to do that. | nean you have to
understand you can't automatically assunme that we
shoul d. This | SA approach | ooks attractive.

MR. PERSI NKO. | think when you do a PRA
is also a function of the hazard or the risk of the
facility. That has to be taken into account, too.

| think, as was sort of alluded to
earlier, | look at a reactor as a close-coupled
system What | nean by that is an event occurs and a
whol e series of events happen right after that.
Automatically, a lot of things happen.

In a materials facility, 1it's nore
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di stributed t hroughout the pl ant and t hi ngs can happen
at different points. It's not like you're trying to
prevent one thing |like, say, a core nelt. So | think
it's adifferent type of aninmal.

MEMBER ROSEN: Can | get away fromthe
phi | osophy questions for a noment and just tal k about
cl osure of this open-versus-closed, this closed system
di scussi on?

I continue to be nechanistically
interested in howthat's resolved. | presune that we
will followthis as we go forward?

MEMBER POAERS: Count on it.

(Laughter.)

Thanks, Drew, and thank you, people from
DCS. Your comments were val uabl e to us, and good | uck
on your work to resolve all these issues.

"1l turn it back to you, M. Chairnman.

CHAI RMVAN BONACA: kay. Wth that, we
will take a break now until five after 11:00.

(Wher eupon, the foregoing matter went off
the record at 10:50 a.m and went back on the record
at 11: 07 a.m)

CHAI RVAN BONACA: Let's get back to the
neeting and the next itemon the agenda i s proposed

criteria for treatnent of individual requirements in
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regul atory analysis, and Dr. Kress wll take us
t hrough this presentation.

MEMBER KRESS: The titleis alittle bit
cryptic. What this is about is when the staff has to
do aregul atory analysis to see if sone regul ati on can
be put into place that causes the requirenents to be
put on a licensee.

The regulatory analysis calls for cost
benefit and t he anal ysi s cost benefit criteria, and it
i s possi bl e when you put together arule that therule
coul d have several requirenments in it. And now all
the requi renents may be fully necessary that the rule
is meant to solve, and in fact some of the
requi rements may be j ust supportive of the whole rul e.
Now t he question is for such a possibility that you
may end up if you bundle all of these requirenents
together in one requirenent the whole system may be
abl e to pass the cost benefit criteria.

But one or nore of these parts may by
t hensel ves fail a cost benefit if you just used it as
a separate requirenment. So the questionis howdo you
deal with that situation, and how do you prevent just
sticking in requirements in a bundled thing that
overall neets the cost benefit.

But we may have sone in there that shoul d
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not be in there. So the staff has devel oped a way to
deal with this, and that is what this is all about.

CHAI RVAN BONACA: Wl |, the hydrogen rul e
was a catal yst behind --

MEMBER KRESS: Yeah, the hydrogen was,
because there was several partstoit, |like whether to
keep the fans powered, as well as theigniters, and so
that | think was the catalyst.

CHAI RVAN BONACA:  So we may want to keep
that in mnd as we go to the presentation, and it wl|
hel p us under st and.

MEMBER KRESS: Right. Gkay. Wth that,
| will turn it over to whoever.

MR. RICHTER  Thanks, Dr. Kress. | am
Brian Richter, in NRR, and as Dr. Kress nentioned, we
are here to discuss bundling, what it is, the concerns
that it has raised, what the staff has done in
response to these concerns, what cenenters have said
about what has been done, what the Conm ssion has
done, and finally what the staff is proposingto doin
the future on this.

The obj ective for us being here today is,
and at your invitation, of course, and we are
interested in getting your consent on the approach

that we are proposing on the bundling issue.
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G ven that this gui dance we are proposing
is better than the existing guidance and addresses
i ssues t hat have not been rai sed before, we are hopi ng
t hat contai ned consent would allow us to get quicker
use by the staff in the regulatory anal yses.

However, if the staff is able to obtain
comments to inprove the approach, and if needed to
obtain additional information, it could beinsertedin
a new revi sion that woul d be com ng down the road to
t he CGui delines 0058, which would be Revision 5.

Ri ght now, of course, Revision 3 is out
t here and what we are hoping to do is include sonme of
t hese approaches in Revision 4.

MEMBER KRESS: What is this -- have you
rel eased this proposal to public coment?

MR, RICHTER  Yes, correct.

MR. SNODDERLY: Excuse ne, Brian. Brian,
this is Mke Snodderly. Is it true that -- and as
stated inthe Federal Regi ster notice, that the public
comment period ended July 2nd?

MR RICHTER: That's correct.

MR. SNODDERLY: GCkay. Coul d you al so give
the committee sone i dea of the nunber of conments you
recei ved and the schedul e that youthink it will take

to resol ve those?
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MR RICHTER: So far we have recei ved one

comment that, and that was from NEl, and | will go
into that in the slides. Dr. Kress basically
expl ai ned the issue that we are dealing wth.

The background al so was nenti oned deal i ng
with conbustible gas control. There were three
actions in correspondence, in SECY papers, and SRMs,
that related to the bundling issue.

The conbusti bl e gas control 50-44 was one,
and in the SRM that canme down on that one the
Commi ssion agreed with the staff's reconmendati ons,
but they chall enged the staff to establish a process
sol uti on.

MEMBER WALLIS: So we are dealing with a
process here in this discussion?

MR Rl CHTER: VWell, in the regulatory
anal ysis process. The second item of course was
fitness for duty, and that was one another one that
got -- that was controversial, and the industry cane
i n expressing concerns.

The staff suggested that the OVB package
be resci nded and the Comm ssion agreed to that, and
the SRMthat the Conm ssion came down with directed
the staff to ensure that the individual rul e changes

are integral to the purpose of the rule, and cost
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justified or qualified as back fit exceptions.

And then with SECY 01-0162. again wth
50.44, and the SRM that cane down on that, the
Conmi ssion agreed with the staff's proposal and
directed the staff to inplement a disciplined,
meani ngful , and scrut abl e nmet hodol ogy for eval uating
t he val ue i npact of any newrequirenents that coul d be
added by a risk-inforned alternative rule.

MEMBER KRESS: Let ne ask you a question
about that.

MR RICHTER:  Sure.

MEMBER KRESS: As | recall in the
conmbusti ble gas problem that they did sort of a
sensitivity uncertainly analysis, and it was nore of
a sensitivity, but they had -- when you took the high
end of the sensitivities, and the |ow ends of the
sensitivities, and did subtractions of the costs and
benefits on those, that it was indeterm nate, in the
sense that you crossed over the |ine.

Now, how do you plan -- suppose that
happens again in sone other back fit. Have you got a
way to deal with that issue now, or is that part of
t he guidelines that you are going to put together?

MR RICHTER | think basically the idea

for the Reg analysis is always nmeant to be as a too
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for the decision nmakers at the Conm ssion, and to
provide themwith that information | think is very
hel pful for themto have to deci de whi ch way t hey want
to go with any given action then.

MEMBER KRESS: But when you have it in
t hese places where it is hard to decide what to do
because the ranges of the sensitivity are such that
you really have on both sides of the thing is that
there is no way to provide sone gui dance on what to
do, or is that just left up to the judgnent of the --

MR. RICHTER: Correct. | think you show
t he best estimate, but then you show what occurs with
the ranges and it is up to the Commi ssion then to
deci de. I nmean, the staff mght nmake a
recommendation, but it is the Comm ssion's final
choi ce.

MR. G LLESPIE: Brian, Frank G|l espie.
| am going to add a conplication into the exanpl e,
because | am the only one that raised ny hand on
50. 44, because it gets to sone of the other proposals,
and it was wasn't just stretching the limts if you
will in the gray area.

There are also two conpletely different
phenonenol ogi cal questions which were discreetly

separable. There was igniters which were generally
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focused on early containment failure, and then there
was r econbi ners whi ch were focused on | at e cont ai nnent
failure.

And then m xed, because it was all the
hydr ogen rul e t hat had a phenonenol ogi cal cost overl ap
and used the cost overlap to try to justify the
igniters, because if you didn't have the reconbiners,

you woul d save so nuch.

So | think the separability of the
technical issue is also in question here. It is not
just the cost part of it, and | think that is

i mportant | think for where Brianis going with this.
Does that sound famliar?

MEMBER KRESS: Yes.

MR. G LLESPI E: | think we had that
di scussion. Do you renenber that?

MEMBER KRESS: Yes, | renenber it.

MEMBER LEI TCH: Can you help me with the
docunent that we are dealing with here, the regul atory
analysis? Is that -- | have not heard that term |Is
t hat a docunent?

MEMBER KRESS: Yes, it is a back-fit
docunent. This guideline, this regulatory analysis
gui del i nes, the NUREG that 1is an extrenely

interesting report to read, and each one of us ought
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to get a copy of it and read it.

It tells us howto do t hese back-fits, and
it is very well done 1 think. It is well worth
readi ng.

MEMBER LEI TCH:  And that is the docunent
t hat
we are relying on here?

MEMBER KRESS: Yes. Well, it is the
gui dance that they are nodifying.

MR MZU Thisis Gary Mzuinthe Ofice
of the General Counsel. | just wantedto add alittle
bit to that. W have back-fitting guidance and we
al so have the regul atory anal ysis gui dance, which is
what we are tal king about here.

And al though there is an overlap, there
are aspects of backfitting which are not covered by
t he regul atory anal ysi s guidelines. And just to give
you a little bit of history why these regul atory
anal ysis guidelines exist, it is because early on in
the Reagan administration the President issues an
executive order directing Executive Agencies to do
regul atory anal yses.

And even though that executive order
didn't bind an i ndependent comm ssion |ike the NRC,

the Conmission voluntarily agreed to do regul atory
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analyses. And | think in the late 1990s, Congress
passed a | aw whi ch actual ly made regul atory anal yses
bi ndi ng upon al | conmponents of t he Federal Government,
i ncl udi ng the NRC

So now we are required to do these
regul atory analyses, and so our guidelines are
intended to -- | nean, they are part of this
continuing effort to allow agencies to analyze
potential activities and determ ne whet her they make
sense.

| mean, that is what we are fundanental ly
trying to do here. These guidelines are to help an
agency under stand whet her proposed actions, whether
they be rule making or the issuance of orders, or
what ever it may be, whether it nmakes sense. Are the
benefits justified and are the costs justified.

MEMBER WALLIS: Well, | was going to say
that | amglad that Frank spoke up, because we don't
usual ly get involved with the regul atory process per
se, but he says that it is an i ssue of separability of
mechani cal issues, and if the nmechanical issues are
tangl ed up, then there seens to be sonething that the
ACRS shoul d be concerned w th.

MEMBER KRESS: Well, we used to. They are

al ways dealing with some safety issue.
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MEMBER WALLIS: Well, if it is just sone

ki nd of bureaucratic process, we don't usually get
i nvol ved.

MEMBER KRESS:. Yes, but we do get invol ved
in regulatory analysis, because that is sort of --

MEMBER WALLI S: Because the technical
issues have to be sort of weighed, in terns of
econom cs, and reasonabl eness.

MEMBER KRESS: Well, when we get invol ved
with any kind of rule making in there, and that is
al ways associ ated with rul e making.

MR. RICHTER: Thi s slide goes over quickly
the activities that the staff has undertaken so far
basically for the formati on of a working group. W
had a prelimnary policy published for comment and
call ed for an open neeting. That neeting was hel d and
we revised our approach based on comments received,
and --

MEMBER WALLI'S: Were these comments from
i ndustry?

MR, RICHTER  Correct.

MEMBER WALLI'S: A typical public neeting
in other words?

MR. RICHTER Exactly, yes. You have been

there? W went before the CRGR and received their
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endor senent, and recei ved approval fromthe Comm ssi on
to go forward with it, and that was publi shed.

It went out for public comment and it was
mentioned in April, and we got one conment on the due
date from-- or one letter fromNEl on that date, and
that is all that we are aware of having received so
far.

These are the criteria as they were
publ i shed on the nost recent FRN on that. First, if
an individual requirenment is necessary, and that is
needed in order to the objectives of the rule, and
contai n consi stency wi th Commi ssion policies, it does
not need to be anal yzed separately. In other words,
you could bundle it.

MEMBER KRESS: And how do you deci de on
whet her sonething is necessary or not? Do you have
some criteria?

MR. RICHTER. W went over -- let nme try
to find the exact words.

(Pause.)

MR. RICHTER The NRC mai ntains that if an
i ndividual requirenent is integral to the purpose of
the rule, then that fact alone is a sufficient basis
for its conclusion. And in fact a decision on its

i nclusion or exclusion is not discretionary.
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However, if the NRC finds that if a

requirement is not deenmed integral, it should be
included if it is -- oops, | amgoing ahead i nto somne
el se. But basically it is judgnment based on whet her
it is integral and necessary, or whatever, and words
t hat one feels nore confortable wth.

| think that there is nostly agreement,
except in the exanpl e that Frank brought up, and whi ch
was a technical difference really. But we hope
spelling this out covers that issue.

MEMBER LEI TCH:  If | understand then to
pursue Frank's hydrogen exanple, since the igniters
and the reconbi ners deal with separate phenonena, at
| east phenonena that occur at different tines, we are
saying that they should be stand al one analysis to
justify those?

MR RICHTER  Correct.

MEMBER LEI TCH:  Ckay.

CHAI RVAN BONACA: So in the case of the
rule, if it had been shown that you needed nonitoring
of the hydrogen as a fundanmental el ement of the rule,
then you would not have to analyze its value
separatel y?

MR RICHTER Right.

CHAl RMAN BONACA: And in the rule itself

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

132

we found that it wasn't justified. But that isreally

the criteria that you are using?

MR Rl CHTER:

MEMBER WALLI S:
really is equivalent to s
requirement is cost
cont ext

MEMBER KRESS:

beneficial by itself

VMEMBER WALLI S:

way of saying it, is that
whol e bundl e.
MEMBER KRESS:
nmeans, that
MEMBER WALLI S:
benefi ci al
and benefit, and it
anyt hi ng?

MEMBER KRESS:

benefi ci al

it has to be cost benefici al

i s not

Yes.
So this second part here
aying that this individual

per se within the

of the whol e thing.

Yes, it has to be cost

i s what they said.

So this is a roundabout
it adds cost benefit to the

Yes, but that is what it
by itself.

Al'l right. Now, nore cost

is simply in terns of plus and m nus cost

a question of ratios or

No. That was the debate

t hat we had a | ong ti ne ago, of whether using ratio or

the difference, and they canme down on using the
di fference.

MR. RICHTER And hat is OVB gui dance as
wel | .

MEMBER KRESS: Yes.
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MR. Rl CHTER: | mean, you can use the

ratio of on a --

MEMBER KRESS: Yes, that is sort of
addi ti onal information.

MR RICHTER  Yes.

MEMBER KRESS: And t hen when we t al k about
cost benefit here, we are talking about the
di fference.

MEMBER WALLIS: That is clear?

MEMBER KRESS: It is pretty clear in the
gui dance.

MR- RICHTER  The next bullet on Slide
Nunmber 10, if an individual requirenment is unrel ated
to the overall regulatory action, and it should be
included only if it makes t he bundl e requi renments nore
cost beneficial, and it passes the back-fit test, if
appl i cabl e.

CHAI RVAN BONACA: By itself, or bundl ed?

MR. RICHTER: By itself.

CHAI RVAN BONACA: By itself. So you have
to then --

MEMBER KRESS: Well, you have to al nost
anal yze these things separately anyway.

CHAI RVAN BONACA:  You're right.

MR, RI CHTER This aggregation is only
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appropriate if it produces substantively different
result alternatives wth potentially meaningfu
implications on the cost benefit results.

And while this -- and while not directly,
but it is sot of the sane gui dance that we are | ooki ng
at internms of uncertainty, and to point out to where
t he Commi ssi on or the deci si on makers, where this |line
m ght be where on one side it was cost beneficial and
the other isn't.

If an individual requirement in a
voluntary ruleis justifiableunder back-fit criteria,
t he NRC shoul d consi der inposing this as a nmandatory
back-fit.

MEMBER WALLIS: | amnot quite sure about
this produces substantially different alternatives.
Does t hat nmean t hat you get nore possi bl e tani cal ways
of resol ving whatever the question is?

MR, RICHTER |'msorry, what --

MEMBER WALLI'S: The second bullet, the
substantially different alternatives, this aggregation
per say doesn't produce does it? It allows them
consi derati on.

MR. Rl CHTER: | think in ternms of the
anal ysis, the results.

MEMBER WALLIS: Then it permts. This
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aggregation then permts alternatives. |t does not by
itself produce anyt hing.

MR. RICHTER Yes, | see your point. Yes.

MEMBER \WALLI S: So it allows nore
flexibility.

MEMBER SHACK: What does this aggregation
cover that isn't inthefirst threecriteria? | nmean,
the first criteria covers all requirenents that are
necessary, and the next one covers those that are
supportive, and the third one covers those that are
unr el at ed. Wat am | going to disintegrate to a
different scale than that?

MEMBER KRESS: Good questi on.

MEMBER  WALLI S: Maybe it i's a
reaffirmation of the first three.

MR. RICHTER: | guess the enphasis there
woul d be on --

MEMBER KRESS: On alternatives.

MR. RI CHTER Yes, substantively different
al ternatives.

MEMBER SHACK: Vell, if sonething is
absol utely necessary, then maybe it isn't dependent,
but | just have a hard tinme seeing where | would use
it, versus the first three. The first three | can

under st and.
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MR. RICHTER. | don't remenber way back

when as to howthis particul ar bull et was derived, but
at | east we are consistent.

MEMBER SHACK: Redundancy is a major NRC
flaw

MR. RICHTER And | astly nmandatory back-
fit. As | mentioned, NEIl were the only cenenters that
we are aware of so far, and it is has been a little
over a week now. And their coments were simlar or
identical wth the coments received on the
prelim nary proposal criteria, and those were t he ones
publ i shed before the public neeting.

NEI stated that they did not feel that
their comments had been addressed in preparing the
proposed criteria. Basically their concerns are that
they feel that the criteria is necessary to evaluate
t he bundl i ng of individual requirenents into a single
regul atory anal ysi s.

And that the distinction onrisk informed
voluntarial alternatives should be cost justified and
integral or necessary, and not cost justified or
integral, which is what the staff had been proposi ng.

And i n the second bul I et, they cl ai mthere
is a lack of scrutinable guidance by the NRC. And

related to that is saying there is too nmuch use for
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obj ective judgnent in meking bundling decisions, and
we ar e requesting anot her public neeting ontheissue.

MEMBER KRESS: So you have not resol ved
t hese.

MR. RICHTER W think we did, but not to
their satisfaction.

MEMBER KRESS: | see.

CHAI RVAN BONACA: Could you go back a
nmonent. On the first bullet or sub-bullet --

MR. RICHTER. Wiich is that? |'msorry.

CHAI RVAN BONACA: Wl |, the one that says
not cost justified or integral.

MR RICHTER  Ckay.

CHAI RVAN  BONACA: | rmean, | don't
under st and when i ntegral woul d not be cost justified.
| guess | don't understand. | thought the integra
here in this context meant necessary.

MR RICHTER  Yes.

CHAI RMVAN BONACA: And by necessary, you
have al ready provided the definition which said that
it was cost beneficial. ©GCh, no, | see. | see. It
says necessary, neaning that the objective of the
rule, and it does not require a test of cost
ef fectiveness.

MR. Rl CHTER: Correct.
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MR. G LLESPI E: Let ne give you an

exanpl e, 50-69. The industry m ght say that if you
separate out the need for a quality PRA that that in
and of itself, that the cost of that is not justified
necessarily if you separate it.

But the staff used a quality PRA as bei ng
integral to being able to nmeet the mssion of the
rule. Now, that is kind of an extrene exanple and it
is not that we are fighting with --

MEMBER KRESS: That is a good one t hough.

MR. G LLESPIE: -- NEI on that, but that
istherulethat is acost beneficial alternativerule
that is risk-infornmed, and the quality of PRAis a
poi nt that they are nmaki ng. They are pushing too high
for a high quality PRA. There is costs involved.

And it is not integral to the purpose, and
we are saying that it is integral to the purpose of
the rule. And that is where you get to the end of the
order.

MEMBER WALLI S: | would be inclined to
support you fol ks.

MR RICHTER G eat.

MEMBER KRESS: And what do they nean by
this | ack scrutabl e gui dance thing? It seened pretty

scrutabl e tone. VWhat gui dance were they talking
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about ?

MR. RI CHTER: The proposed gui dance i nthe
Federal Register notice.

MEMBER KRESS: | see.

CHAI RVAN BONACA: But the cost benefit
approach is still the sane, and it has not changed.

MEMBER KRESS: Ch, no, that has not
changed.

MR. RICHTER: And at sone point it does
i nvol ve the judgnent and the staff's position is that
if onetries to spell out every possibility as to when
to do this or that --

MEMBER KRESS: | f things cone down clearly
to cost benefits, you won't have a probl em

MR RICHTER That's right.

MEMBER KRESS: It is when you are getting
close to the border of the criteria, and the
uncertainties are pretty large, they becone nurky
then, and that may be where the --

MR. RICHTER: But our positionis that as
long as that is spelled out in the analysis to give
t he deci sion maker the opportunity --

MEMBER KRESS: The deci sion nmakers know
what they are dealing with if you tell themwhat that
iS.
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MR. Rl CHTER: Correct.

MEMBER KRESS: Ckay.

MR. RI CHTER So the working group --
unfortunately, nost of the working group is on | eave
ri ght now, but as soon as we cone back, we wll get
together and try to resolve the comrents. Then
present what we have agreed with to managenent, and
see i f managenment agrees that another public neeting
is worth it or not.

Hopefully then we can draft the revised
gui delines input, and submt it to the Comm ssion.
The revision will al soinclude additional informtion
on t he handl i ng of uncertainties. Ashok Thadani wote
to Bill Travers on Cctober 1st of 2002 on the, quote,
revision to NRC s regulatory analysis guidelines in
RES Office Letter 1, to conformto OWB' s infornmation
qual i ty gui deli nes.

Init, Research wanted to t he Reg anal ysi s
gui dance to nore closely conformto the treatnment of
uncertainties as prescribed in OW s information
qual i ty gui deli nes.

There was an attachnent to that which
cont ai ned Research' s revi ewand recommended r evi si ons,
whi ch are consistent with the general discussion of

COM SECY- 02- 0037, whi ch was approved by t he Commi ssi on

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

141
on July 31st, 2002.

MEMBER SHACK: What was that SECY?

MR RICHTER It was a COM SECY-02-0037,
July 31st of 2002.

MEMBER KRESS: | aminterpreting the fact
that these are the only comrents that you got back to
nmean that the industry in general is not too unhappy
Wi t h.

MR RICHTER | wouldliketointerpret it
t hat way.

MEMBER KRESS: Usual ly when they are not
too pleased, you get lots of comrents from --

MR. G LLESPI E: Yes, | think you are
right. | think that these comments reflect the
ongoi ng di scussi on about quality PRAand ri sk i nforned
alternatives, and the cost of doing a high quality
conpl ete PRA, versus the alternative.

And the other one is a residual one from
the first exanmple, which was the fitness for duty
rule. The drug testing case and the quality of drug
testi ng was separabl e fromsonme of the other issues in
it.

And they are still reeling fromthat, but
| don't think you could set up guidelines that woul d

identify, and other than highlight, you should | ook
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for that.

And al so this idea that you have got two
di f f erent phenonenol ogi cal effects on hydrogen contr ol
that we ended up |ooking at. Well, not that we are
kind of consciously aware of it, | think that is
probably the best that we can do, which neans that |
a not sure that another neeting is going to solve
t hese questions.

MEMBER KRESS: It doesn't seem Iike
anot her neeti ng woul d.

MR. G LLESPIE: | amleading alittle bit
t here.

CHAI RVAN BONACA: The first bullet from
NEI really refersonly tothefifthcriterionthat you
had provided. | nmean, that is the one on voluntary
al ternatives.

MEMBER SHACK: No, | think it really goes
to the second one.

MEMBER KRESS: Yes, it goes to the second
one.

MEMBER SHACK: Where it is supportive.

MR. RICHTER  Yes, very nuch so.

CHAI RVAN BONACA: But it speaks of risk-
informed voluntary initiatives.

VEMBER KRESS: | know t hat .
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CHAI RVAN BONACA:  And if you | ook at the

fifth criterion, it requires a voluntary rule.

MEMBER SHACK: You see, they only want you
to have an interval.

MR. G LLESPIE: Right.

CHAl RVAN BONACA: But | wonder if it is
again applicable to the fifth criterion or the first
one.

MEMBER KRESS: O the second.

CHAI RVMAN BONACA: O the second.

MR. M ZU:. The thi ng about that first sub-
bul I et, where they tal k about ri sk-infornmed vol untary
alternatives, judging from what NEI had previously
argued in the 50-69 neetings, it is not so much that
t hey are concerned about it being risk inforned.
They are concerned about it bering a voluntary
al ternative.

CHAI RVAN BONACA: Vol untary.

MR MZU. And the reason why is because
t he way that the Conm ssion or the way that the staff
has previously evaluated both from a back-fitting
standpoi nt and froma regul atory anal ysi s standpoi nt
a voluntary alternative, is that you are not required
todoit. You nake your own judgnment whet her it makes

sense to you froma technical and a cost benefici al
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standpoint for you to inplement this alternative.

And the industry is comng back and
saying, well, look, you are going to waste a | ot of
time and you are going to waste our tine, and no one
is goingtouse an alternative that you develop if you
in fact -- even if it was voluntary, presumably you
are devel oping it because you thi nk you want people to
use it.

But no one is going to use it if it in
fact contains non-cost justifiable provisions, which
| think onits face seens reasonabl e, and | guess t hat
part of the analysis that we are trying to do here
would in fact take into account those kinds of
consi derations, but not necessarily in the way that
the industry wants us to do the eval uation

| mean, we understand that you devel op an
alternative which pulls this inordinate cost, and
contains mninmal benefits. No one is going to use it
and t he Commi ssion' s regul atory obj ective is not going
to be achieved.

But if no one is going to use this 50-69,
t hen what i s the whol e purpose of wasting 5 years and
multi-mllion dollars worth of staff FTEs to devel op
this alternative.

And we understand that. The problemis
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that | think they are fixed to ensure that we have a
good cost beneficial alternative woul d probably not be
a good approach of doingit, and we think that thisis
a better approach.

MEMBER KRESS: Well, when I | ook at that,
| see, well, you are not going to have a voluntary
alternative in your set of alternatives unless it is
first all integral, and if this is all parts of an
i ntegral, because you have already said that you are
not going to have a necessary integral.

You al so are not going to have it inthere
as an alternative unless it is cost justified on the
whol e. So | don't wunderstand -- | really don't
understand their comment.

MR RI CHTER: Qur response in the FRN
reads that they NRC namintains that if an individua
requirenment is integral to the purpose of the rule,
then that fact alone is a sufficient basis for its
i ncl usi on.

MEMBER KRESS: Yes.

MR. RICHTER And in fact a decision on
its inclusion or exclusion is not discretionary.
However, the NRC finds that if a requirenment is not
deened integral, it should be included if it is cost

justified. This alone is a sufficient basis, because
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cost benefit nethodol ogy directs one to select the
alternative with the | argest net benefit.

MEMBER KRESS: Sure.

MR RICHTER: This is clearly stated in
OMB gui dance, and gui dance contained elsewhere in
NRC s Regu anal ysi s gui del i nes.

MEMBER KRESS: Yes, | think that is a good
reply. The only problem | mght have with it is
deci di ng whet her sonmething is critical or necessary,
and that takes that judgment. | nean, there is not a
cl ear cut thing, but you have al ways got to deal with
t hat .

MEMBER WALLI'S: But that is what they are
after isn't it, isthis Criterion 1, which is that by
requiring sonething that isn't necessary, you can get
away from cost benefit.

MEMBER KRESS: Yes.

MEMBER WALLI' S: And t hey are worri ed about
t hat, because the agency will howsay, well, all these
t hi ngs are necessary.

MEMBER KRESS: Well, you don't get away
from the cost benefit. You just -- you have to
remenber that this is bundling.

MEMBER WALLI S: I T's bundling, and you

just don't do it separately.
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MEMBER KRESS: Yes. But there is another

part of it, which says that the regul atory anal ysis --

MEMBER WALLI'S:  So you don't et away from
cost benefit.

MR. M ZU:. You don't get away fromit, but
| think to understand what the industry is talking
about, and how this bundling can hide things, let's
suppose you have an el enent which is integral, okay,
but it is very close to the line, okay?

The costs are relatively high and the
benefits are perhaps just a little bit higher than
that, okay? And then you have anot her benefit which
is not integral, but cost beneficial. But this cost
beneficial elenent is very high. | mean, you have a
very | ow cost, and very great benefit.

And you throw it into the mx. So you
have these two things, and that when you do the
overal | aggregated anal ysis, you are going to show a
very bi g benefit, and that very big benefit is sort of
swanpi ng or obscuring if you will the fact that the
integral method is kind of close.

And that is what the entry i s saying. You
need to be aware of that, and that is where the --
when we t al k about the judgnent of the reviewer to say

perhaps this is a situation where this aggregationis
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necessary to present the true nature of what is
happeni ng.

MEMBER KRESS: And that goes to this
aggregation wouldn't it?

MR MZU  Yes, and in that case, this
aggregation would likely be a better thing to do.

MEMBER KRESS: But this aggregation nmeans
that you identify separate conponents and count them
as one?

MR M ZU. Right. And NElI conpl ai ned t hat
the -- that we didn't provide themsufficient gui dance
or we did not provide the NRC sufficient review so
t hat that process of decidi ng when to di saggregate i s
"scrutable.”

Well, | just gave you an exanple. How do
you wite down judgnment in a way that would allowthe
NRC revi ewer to take into account all of the potenti al
di fferent ways that these different requirenments could
be bundl ed t oget her.

MEMBER KRESS: Well, we just have to fess
up that you can't get judgnent conpletely out of it.
You have to got to rely on your good judgnent.

MR. M ZU. Exactly.

CHAI RVAN BONACA: But it seens to nme al so

that the fact itself that nowin the benefit anal ysis
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t hat you have to di saggregat e and eval uat e bot h si des
good, and so why not. | nean, the analysis becone
much nore clearer than it was before

| nmean, that al ready answers t he concerns
of NEI.

MEMBER KRESS: And you generally do this
aggregati on anyway when you are doing the cost
benefit, because that is the way you decide on the
different policy efforts, and so it generally shows
up.

CHAI RVAN BONACA: That's right.

MEMBER KRESS: Are there any comrents or
guesti ons?

MEMBER SHACK: Doesn't Bullet 2 still
slightly scrape the back-fit rule? The back-fit rule
says that you not only have to have a cost benefi ci al
t hi ng, but you have to have a substantial --

MEMBER KRESS: Ch, that is still inthere.

MEMBER SHACK: Well, doesn't Bullet 2 get
you
-- doesn't it sort of scrap that substantial part?

MEMBER KRESS: No, | think that would
still be there.

CHAI RVAN BONACA:  Ckay.

MEMBER KRESS: Wi ch page are you on?
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MEMBER SHACK: Page 9.

CHAI RVAN BONACA: Page 9, the second
bul I et .

MR. M ZU: You have to remenber that not
everything i s redacted and so you may have situations
where -- | mean, you assunption is that every new
requi renent has a back-fit, and that is not necessary
true.

For exanpl e, 50-69 would in fact not be a
back-fit.

MEMBER KRESS: That's right. Any other
conments or questions?

MEMBER WALLIS: What do we have to do,
Tom about this?

MEMBER KRESS: Wel |, | was struggling wth
this, and they would like aletter, particularly if we
think that this is a good fix or a good set of
gui dance, and | am considering having such a letter.
| think that this addresses the i ssue that was brought
up by the Conmission and it addresses it in a pretty
good way, and | can think of no other way to do it
actual ly.

So | am thinking about just a sinple
letter that --

MEMBER WALLIS: A sinple letter?
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MEMBER KRESS: Yes, that says sonething

like that. But we can talk about it when we get to
the letter witing session.

CHAI RVAN BONACA:  Ckay.

MEMBER WALLI S: | think it should be
simpl e, and should not get enbroiled in all sorts of
| egalistic --

MEMBER KRESS: Right, | don't want to do
t hat .

MEMBER SHACK: That is a cost benefit
itself, and | think you would love to weigh in on
this.

MEMBER KRESS: Yes, that is one of your
t hemes t hroughout here.

MEMBER WALLI' S: All rul es of cost benefit,
all regul ati ons based on cost benefit?

MEMBER LEI TCH: | really have sort of an
unrel ated question, but the other side of the coin
real ly. Let's say that industry -- | guess it is
really related to risk

Let's say that industry conmes in with a
change that they want to make in a plant that has
several different conponents to it. One of them
i ncreases the risk, but several others are included,

and perhaps ny exanple unrel ated, that decrease the
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risk. So that the net reduction is a very snall
change in risk.

MEMBER KRESS: That is a very interesting
observati on because that relates to 1.174.

MEMBER LEI TCH:  Yes.

MEMBER KRESS: And how you deal wth
bundl i ng there.

MEMBER LEI TCH:  Yes.

MEMBER KRESS: And | think that is a good
guesti on.

MEMBER LEI TCH: And | don't have any --
you know, does this raise the issue of do we need to
clarify what our positionis inthat matter, or is it
already clear? 1'mnot sure.

MEMBER KRESS: | think that i ssue has been
before the staff and | amnot sure if they have cone
up wi th any gui dance or not.

MR. G LLESPIE: | have been involved with
neeti ngs that have westled with the question, but |
have never been involved in a neeting that westl ed
with the answer.

So | think that is a good point. That
causes us then to junp into discussions to defense in
depth and saying that | am changing ny initiating

frequencies, and so | amgiving up mtigation, and at
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t hat poi nt the di scussions usual ly get so conpl ex t hat
we never actually gone to a resolution. It may be
time to revisit it in the 1.174 space.

MEMBER KRESS: | think that is a real
interesting question that we ought to have on our
table to think about.

MEMBER LEI TCH:  You will recall that we
had a |icensee come in with an application for power
uprates a fewnont hs ago, and t hey were doi ng a nunber
of thi ngs.

But one of them was inproving the
reliability of the stand-by liquid control system by
| think using enriched boron or | forget exactly how
they were doing it.

And they were meking the case that this
power uprate was actual | y decreasi ng ri sk, because the
slick changes nore than offset the other changes,
al though it was not a fully risk-based analysis. So
it isnot really a perfect exanple, but it shows how
one can play with the nodifications alittle bit and
get some strange things going on.

MEMBER ROSEN: But in that case that
brings up the question of whether the slick capacity
increase was integral to the change.

CHAI RVAN BONACA: That's right, and are
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t hey rel at ed.

MEMBER ROSEN: And should in fact be
credited.

MEMBER LEI TCH:  Well, it seenms to ne --

MEMBER ROSEN: | f they had not asked for
an upgrade, would they have done the slick change?
And the answer is no, and so it seens to ne --

MEMBER LEI TCH: But it is independent of
it. | mean, you could do the slick with or w thout
the --

MEMBER ROSEN. That is arguabl e.

MEMBER LEI TCH. Well, the slickisreally
i ndependent of the power --

MEMBER ROSEN:  But it is arguable.

MEMBER LEI TCH: Well, it is arguable.

MR. G LLESPIE: | think you would end up
inthis kind of condition that we probably woul d not
have approved the upgrade if the increased margin
wasn't there, because we have got a new fuel design
and some other things that are going on.

So it my in fact be integral to the
ability to have sufficient shutdown margin and sone
other things. And that is the difficult part. You
have to get the systemand the fuel s peopl e over here

to say how did you guys interact on that question.
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| don't knowthat it is obvious that it is
not integral or it has set the conditions up such that
t he upgrade coul d be approved.

MEMBER KRESS: Well, let nme tell you how
| feel about that issue since we are just on the
subject. Now 1.174 allows Pat to cone in and request
a risk-informed change of any type if he wants to.
Now, | et's take one where we have got a bundl e for the
two of them together, and pass all the 1.174
gui del i nes.

Nowif |I take the slick one, for exanple,
what that does is lower the risk. | could have had a
1.174 just for that change alone wthout anything
else. Al right. That put ne in a status of CDF and
LERF down t here.

Now | say | have got a newcondition. Now
| amgoing to do the power uprate. Now if the power
uprate fits the rules fromthat point, then that ought
to be allowed, too.

So i f you bundl e themt oget her and you end
up there, that is the sane thing as doing them
separately. So it ought to be allowed if you end up
wi th the bundl e maki ng you neet the criteria, because
you coul d have done it separately in a risk inforned

change.
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You coul d have done t hemseparately and it
woul d have taken just twi ce as nuch business, that's
all.

MEMBER ROSEN: But the nmore difficult
situation is that the power uprate would not have
passed by itself.

MEMBER SI EBER:  That's right.

MEMBER LEI TCH: But that's all right then,
because you have a new plant, and then it passes.

MEMBER SHACK: But 1.174 disagrees with
you, | believe. They discuss bundling and | don't
think you are allowed to --

MEMBER KRESS: Wll, that 1is not
surprising that 1.174 di sagrees with ne.

MEMBER WALLIS: Well, | think the slick
really was integral to the power uprate application.
It really reassured us that this was okay. That they
were tied together.

MEMBER KRESS: | don't think that is what
i ntegral nmeans though. But anyway | think that this
i s probably a good fix, and I thank you guys. You did
as good as you can, and so we thank you.

MR, RICHTER  Thank you.

MEMBER KRESS: And | turn it back to you,

M . Chair man.
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CHAI RVAN BONACA:  Any ot her questions? |If
take a recess until 10-of-1: 00.

(Wher eupon, a |l uncheon recess was t aken at
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AAF-T-EERNOON S-E-S-S1-ON
(12:55 p.m)
CHAI RVAN BONACA: Al l right. The neeting
i s back and we have now a presentati on about the ESBWR
Pre-Application Review. Since Dr. Kress is on sone
official mssion, we will start and Dr. Vallis w |
lead us into this presentation
| would Iiketojust point out that the --
Dr. Ford?
MEMBER FORD: | have a conflict of
interest because | ama GE retiree.
CHAI RVAN BONACA: (Okay. So you are not
all owed to say anyt hing.
MEMBER FORD: You can still ask about
mat eri al s.
CHAI RVAN BONACA:  You can ask questi ons,
but you can't answer any.
MEMBER FORD: You can ask questions of
fact.
CHAI RVAN BONACA:  Ckay.
MEMBER PONERS: And here comes Dr. Kress
so we can wal k through this properly.
MEMBER KRESS: And we will get through it
a lot faster. I guess you guys have already

i ntroduced this and started.
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M5. CUBBAGE: | am Any Cubbage, and | am

the project manager for the ESBWR Pre-Application
Review. | just found out my new organi zation's new
reactor section in NRR

| just wanted to give a couple of m nutes
overview of what the staff is doing in association
with the pre-applicationreview, and then | will turn
t he bul k of the presentati on over to General Electric.

The pre-applicationreviewscopeislisted
here, and we are | ooking at the TRACG application for
ESBWR LOCA and cont ai nnent anal yses, and qualification
of the TRACG code; the test and analysis program
description and PIRT, and we are al so | ooking at the
SBWR and ESBWR test progranms, as well as the SBWR
scaling report.

The product of the pre-applicationreview
will be a safety evaluation report on the TRACG
application and testing program Although the scope
of the pre-applicationreviewis very limted, GE has
submtted extensive volunmes of docunmentation in
support of the review

The staff has reviewed this information
and has generated over 300 requests for additional
i nformati on. Al'l  of these questions have been

di scussed with GE in tel econs and neetings that have
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taken place over the |ast six nonths.

GE understands the staff's questions and
t hey have been very responsive to the issues. They
are inthe process of preparing their responsestothe
guestions and those will be due back to the staff in
August .

MEMBER WALLI S: | ama little puzzled.
" m sorry. | didn't ask you this question at the
subconmi ttee neeting, but how can you wite a safety
eval uation report on a code? A safety evaluation
report has got to be on a substantial thing like a
reactor isn't it?

M5. CUBBAGE: W wite safety eval uation
reports on topical reports that describe the anal ysis
net hodol ogi es.

MEMBER WALLI S:  Then maybe when you do i t,
we wll ask you what the criteria have to be or
somet hi ng, because this just sort of seens anomal ous
to wite about the safety of a code.

MR. LANDRY: If | may, G aham

MEMBER KRESS: Safety eval uation reports
is just a name.

MEMBER WALLIS: It is just a name? Ckay.
Al right.

MR. LANDRY: Graham this is Ral ph Landry
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fromNRRfromthe staff. The safety eval uation report
on the code i s a docunent that will define whether or
not the code adequately represents the phenonena t hat
we anticipate occurring in an accident or transient
condition in this particul ar design.

And the way in which we do that is review
the nodeling in the code, and the correlations in the
code, and conpare the code with the testing program
whi ch has been testing phenonmena in features uniqueto
t hi s design.

And we |ook at those conparisons and
determ ne, yes, the code adequately represents the
phenomena that are anticipated to occur in this
design, and then wite an SER whi ch says that the code
is applicable to them the ESBWR desi gn

MEMBER WALLI'S: So the word safety i s sort
of anal ogous, because there is no safety criterion
applied to this.

MR. LANDRY: Not at this tine.

MEMBER WALLI'S: Because as we all know,
you don't have safety criteria that apply to codes and
the way in which they represent data.

MR. LANDRY: The safety criteriaconeinto
pl ay when we do the design certification review

MEMBER WALLIS: Right. That's right.
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MEMBER SI EBER: Your SERthoughislimted

tothe transients that you test it agai nst, as opposed
to just saying that TRACGi s good code for everything.
It islimted to ATWs6 and LOCA, and abnornal --

MR. LANDRY: Yes, that has al ways been t he
case, that when we wite an SER that we specify that
this particular version of the code is applicable to
t hese particular plants or these particul ar events.

MEMBER SI EBER:  That's right.

CHAI RVAN BONACA:  Thank you.

MEMBER SI EBER.  And ny notes say that you
had three of those, right; ATWS, LOCA, and abnor mal
occurrences?

M5. CUBBAGE: For the pre-or-current scope
of the preapplication review, we are | ooki ng at LOCA,
ECCS, and containment. M next slide here for design
certification, the scope wll include the other
appl i cati ons.

However, transients, ATW5, and stability,
will likely be covered in a later phrase of the
preapplication review when we receive additional
subm ttals fromCE. The schedul e has not been set for
t hose yet.

MEMBER SI EBER. Thank you.

MS. CUBBAGE: And al so --
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MEMBER WALLIS: | amstill a bit confused

about -- I'msorry, but at the subcommttee we heard
a | ot about why this is a good reactor and so on, and
really that is not part of the scope of this at all.

M5. CUBBAGE: That's right. The design
will be thoroughly reviewed during the design
certification basis.

MEMBER WALLI'S:  So does that nean that we
shoul d ask GEto focus nore on the experinents and why
t hey are good tests of the code, or should we hear al
the other material ?

M5. CUBBAGE: Vll, | think that the
desi gn just provi des the context for understandi ngthe
testing and anal yses that have been done, and so they
provi ded that as background information to you, as
well as to the staff, okay?

Wel |, that concludes nmy presentation. |f
you have no ot her questions, | would |like tointroduce
At ambir Rao, who is the project manager for Genera
El ectric.

MR. RAO CGood afternoon. W wanted to
make things absolutely clear so we brought our own
proj ect or. Some of the questions on why the
presentation on the design. The approval of the code

is based on an application to a design, and so the
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design forms the background for the basis for the
approval .

And al so one of the key aspects of the
approval process is that we are relying on the fact
that this plant has a |l ot of margin in the responses.
So we believe that should make it easier for the staff
to find --

MEMBER WALLI S: Well, that's true, but
t hat shoul d not i nfl uence our assessnent about whet her
or not TRACG is applicable, and the fact that it
predicts a big margin should not influence our
eval uati on of TRACG

MR- RAO That's true.

MEMBER WALLIS: |If we |ike the plan or not
is irrelevant.

MR RAO Well, that is -- yes. \What |
will be covering alittle bit about what we are doi ng
in the overall program and give you a design
overview. As far as the overall programis concerned,
our approach has been to follow a step-w se program
where technol ogy cl osure or preapplication of PRA as
it iscalledis the first step towards certification
of the plant.

| believe the pre-application reviewis

nore specific than this plant's application conpared
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to some of the others, where we are asking for a
saf ety evaluation report on the technol ogy issues.

The overal | design, | will assure you t hat
we have a lot of margin, and the margin is there by
design, and that we have al so done a conprehensive
testing and anal ysi s program

The bul k of the presentationw || focus on
the technology program where we develop a
comprehensive plan and we have conpleted the
i mpl enentation of that plan, which includes both
testing and qualification, and the use of a single
i ntegrated conputer code for analysis with a well-
def i ned applicati on nethodol ogy.

And what we are | ooking for fromthe staff
in the technology closure program is a safety
eval uation report for TRACG And this is all part of
our overall plan to basically try to mnimze the
regul atory risks.

Wen we started the SBWR program we
subm tted the safety analysis report, and the design
certificationapplication, and the conmputer codes, and
testing, were all being reviewed in parable. So it
was a little bit nessy in that sense, and it was not
a productive use of resources.

Sothistimewe felt that it was better to
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follow a step-wise approach to both the design
devel opnent and t he regul atory approval. In terns of
t he desi gn devel opnent, we over the | ast 15 years have
devel oped passive safety systems, which were then
integrated into a plant design for the SBWR

And where we conpl eted a detail ed system
desi gns, PRAs, and | ooked to the building design. W
al so as part of that effort did an extensive testing
and anal ysi s program

First we started the testing program and
then we went back and defined it. A new program
whi ch was starting fromscratch, which was a ri gorous
process that we foll owed for defining what woul d be
t he best needed to quality the TRACG conputer code.

Then we went back and conpl eted that test
program and at that stage we concl uded t hat t he SBWR
was not econom c at the 670 negawatts it was at. W
mar ked on this programfor the ESBWR, whi ch where the
E has now been defined as economc SBWR, and the
program started off about 10 years ago.

It was a one person operation, and it was
to i nprove t he pl ant econonics, and t he desi gn, and we
focused on optim zing the design, and we relied onthe
econom es of scale. W incorporated wutility

requi renents.
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We had a utility steering conmttee that
has been and are still providing guidance ont he
design of the plant. And the overall programwas a
mar ket oriented program and so we used the ABWR
experience basically using the sanme conponents.

It was our overal | pl an for
commercialization of this plan has been based on
bui l ding one plant at atinme. W are not |ooking for
a six-pack. We will take one if it comes, but it is
based on the first plant has to be econom cal, and has
to neet all the commercial requirenents.

So we are utilizing a lot of the ABWR
conmponents in the design. So that is what we did on
t he design, and we realized | ast year that it was now
time to conme back to the NRC and start the regul atory
i mprovenent process.

And again on this one, we focused on a
step-w se approach, and because the nost fundanent al
thing here is the design margin, and that is the nost
important thing. That is what we made sure of, that
t he design had plenty of margin and was sinple.

And al so to make sure that we had a solid
technol ogy program and | will describe what we didin
the technol ogy program \Wat we are looking for a

saf ety evaluation report for TRACG and we are using
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asinple activity report, and | will showyou a | ot of
the details and some of the testing.

In fact, I will give you an overvi ew of
the typical details and what they will be. It is too
hard to go over in a neeting like this. After that,
after we get closure on the technol ogy, and a good
feel that there is no additional testing needed and
that the big part of the effort, the big uncertainty
regarding the conputer codes is over, we will then
submt the safety analysis report for design
certification.

GEis conmtted to develop a license for
the ESBWR  The goals for the technol ogy closure as
Ay had nmentioned i s basically approval of the use of
TRACG for anal ysis, and for vessel response to a pipe
break, and the contai nment response to a pipe break.

And the vessel response to anticipated
operational occurrences, and the submttals have
covered those areas. The AOO has been slightly
del ayed because there is sone additional information
required by the staff, and it will take us alittle
nore tinme to fill in that information.

The ATWS and stability area was also
deferred in the original sets of submttals just

because of timng. W wanted to make sure that the
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first two especially, since those are the areas where
there is a significant change in the technol ogy, that
we get those off the table, and that is why we focused
on those two.

Even though | use the words significant
change in the technology, | will al so end up by sayi ng
it is the sane as standard BWR technol ogy by the end
of the presentation. So that was sonething that was
significantly newand different, at |east in terns of
what people had seen in the past.

And of course one of the elenments of the
approval of TRACG is the confirmation that the
qgual i fication base of TRACGis adequate. Just to put
it inperspective, it is a 15-plus year conprehensive
t echnol ogy program and the question i s whether that
i s enough.

MEMBER WALLI S: This is on TRACG or on
BWRs ?

MR. RAO On all the passive systens. And
10 years ago, the ESBWR started and the SBWR started
nore than 5 plus years before that.

MEMBER ROSEN: Can | ask for a
clarification of your question? |Is that enough for
I i censing, or enough forever, or what is the intent of

t hat question?
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MR. RAO The intent of the question is
nore rhetorical, and that they have been at this for
15-plus years. We would Iike to have sone cl osure on
that. That is nore of a rhetorical question.

MEMBER PONERS: \Wer e Prof essor Apost ol aki s
here, he woul d say that you coul d have been wong for
15 years.

MR. RAG Coul d have been doi ng what ?

MEMBER POVERS: You coul d have been doi ng
it wong for 15 years.

MR RAO  Yes.

MEMBER ROSEN:  And al so what | was goi ng
at was that it is never enough. | nean, there will be
t echnol ogy questions that conme up once the plant isin
service, and you wi || be back to doing -- you know, it
i s an ongoi ng thing.

MEMBER KRESS: | think that this is not
for certification.

MEMBER ROSEN:. That's what | thought you
nmeant .

MR, RAQO Well, right now we have the
first step of certification to get approval of the
TRACG and we need to close out the testing program
It is a practical thing, you know, a countless

researching effort that --
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MEMBER WALLIS: This is sort of |ike the

cry fromJob is what it really is, isn't it?

MEMBER SHACK: He is in the wong
busi ness.

MR RAO | wouldliketofinishit before
| have to retire. | amstill young enough and still

have the energy. This just gives you an overall of
what has happened in the evolution of the BWRs. On
the top you will see that on the earlier BWR desi gns,
BWR-4 and BWR-6, and BWR-3, et cetera.

And on the top part, you will see sone of
the key paranmeters of the design, and in the |ower
part, you will see sone safety rel ated i ssues. And on
the last line, it will also give you a feel for the
overal | economi cs.

Wat you see is that some of the
paraneters are pretty nmuch -- they have stayed in the
range where we have got experience. One of the things
that we wanted to nake sure of was that he l|ast 50
years worth of experience that we got from the BWR
t echnol ogy when it cones to transients.

And as we have | earned over the years is
that it is not the physics, and it is not the thernal
hydraulics. It is the materials that are the things

that are the biggest chall enges.
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In fact the chairman of our utilities
steering commttee refers to those people who work in
t he thermal hydraulics area as that we need to get rid
of the thermal -hydraulic mafia. These are not nmny
words. It is the chairman of the steering commttee's
wor ds.

MEMBER POVNERS: Could we invite himfor a
talk to assist the ACRS in its conplaints.

MR. RAO So the essence of --

MEMBER WALLI S: He has been trying to do
it, too.

MR. RAO. Yes. So what we have done in
the overall design out here is to make sure that we
use, and we do m ni num extrapol ati ons from operating
pl ants, because what you learn from the operating
pl ants, you want to nmake sure that you use it.

VWhat you will see out here is, for
exanpl e, sone of the big conponents, |ike the vessel.
The vessel dianmeter is the sane as the ABWR W did
not want to use the sane factories that we have for
the reactor vessel for the ABWR W wanted to build
a new factor, because you have got to get a plant
order one at a tine.

So the vessel height is about 6 neters

taller than the ABWR, and it is just an extraringin
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fact. The nunmber of bundl es is one rowextra over the
ABWR, and the fuel height is 3 neters, a little
shorter than the standard BWR fuel .

The power density is in the range of the
power density where we have got experience wi t hout the
power uprates. The power uprate have gone up even
hi gher than this, and sone of the power uprates |
think for BWR-6, | think the highest one is about 62
kilowatts per liter.

So this thing is still well within the
range of where we have got experience. But what we
have done int his plant is to reduce the nunber of
conponents. W have gotten into the recirculation
punps, and we have sinplified the safety systens and
got rid of the punps, the safety di esel generators,
heat exchanges that you have in safety systens.

And that shows up in the last two |ines.
This is an interesting thing that has happened. The
evol uti on of BWRs over a period of tinme, and when you
go fromleft to right, you will see that the core
damage frequency as we evol ved t he designs basically
kept com ng down, and the ABWR is down to about the
level to as |low as you are going to get to
practically.

And that is a npdest, best creditable,
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core damage frequency t hat you are goi ng to cal cul ate.
Anyt hi ng | ower than that starts ending up in the range
of it being not credible.

The ESBWR is in the same range as the
ABWR, even though it has got a passive system But
t he reason to goi ng to passi ve systens i s shown on t he
last line, which is that you have done it with a | ot
| ess.

As we went fromleft to right, you can see
sonme of the earlier plants, the safety buil dings were
much smal | er than those for the BWR-6s and t he ABWRs.
Now t he reason for that is we added redundancy, nore
di vi sions, nore punps, heat exchanges, to get an
i mprovenent in the core danage frequencies.

But you pay a price for that, for the
conplexities. Wat we have done in this plant is that
you get the same core danmage frequency, but with | ess
stuff. So it is basically like | said a sinplified
design , and the place to start is in the nornal
oper ati on.

The wa that we did that is to get rid of
the recirculation punps. It is hard to imagine
anything sinpler than that. The feedwater comes in
out here and fl ows up through the core, and it goes up

t hrough the chimey, to the separators, and to the
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dryers.

Al'l that you do is pull the rods, and the
thing reduces 1,400 negawatts w thout any noving
parts. No balls bouncing around, and things |ike
that. The only thing that noves is bubbles.

MEMBER WALLI S: What istheflowreginein
the chimey? What is the | owest void fraction?

MR RAG It is about 80 percent.

MEMBER WALLIS: So it is a pretty high
void fraction

MEMBER KRESS: That is dispersed dropl et
reginme, | think?

MR. RAO. Yes. GCkay. So the drive and
separator, and the standard BWRdri ves and separ at ors.
Again, the biggest <challenge for BWRs is the
materials, and so we made sure that the pressure, and
tenperature, and other conditions were either or the
sane as that for any of the operating plants.

We didn't go and increase the operating
tenmperature or any other conditions. W were just
keeping it within the range of what we got experience
wi th. In fact, the fact that we are relying on
natural circulation, and the flowrates are a little
| ess, or the stresses would be alittle |ess in nost

of the conponents down in the core region.
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There is one new conmplinent, which is
called the chimey out here, and there were sone
questions in the subcommttee, and we will provide
answers |l ater on at the next neetings.

Basically what we have done out here is
t hat we have got a nmuch bi gger vessel, 6 neters taller
than what the ABWR is. There are sonme advantages to
that. What it does is that it puts nore water in the
vessel, which nakes the operation of the passive
safety systens nmuch better

You will see that plant performance is
very benign, but we also need a bigger vessel to
enhance the fl ow during nornmal operation and natural
circul ation.

So if you get rid of one or the other, you
still need a larger vessel, and the vessel does not
get much smaller. The passive safety and natural
circulation in a boiling water reactor is sort of a
nat ural conbi nati on.

You see a significant reduction in the
conmponents, and this is an actual reactor systemfor
the ABWR, and we have elimnated all of that. W are
doing (inaudible) with controlled | ower drives.

MEMBER LEI TCH: Atam | can't quite make

out what is going on in that power flow map down at
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the bottom How do you vary the power in this? 1In
ot her words --

MR.  RACO The power is controlled by
controlled | ower drives, and thereis noflowcontrol.
This power flowmap is plotted this way, but it is a
l[ittle confusing in the sense that in this plant the
power is what is controlled, and so that is what
shoul d be on the X-axis.

MEMBER WALLI S: Well, those lines are
control rod settings aren't they?

MR, RAO Ckay. Those are ABWR The
green is ABWR, and the red is BWR-5, and that is MELA
Pl us.

MEMBER LEI TCH:  Ckay.

MR. RAG And the blue is the ESBWR So
what we do in this, and you have to renmenber that the
power is the variable that you control, and you get
water flow coming fromthat.

MEMBER WALLIS: So youreally control your
control rods setting, whichis at that angle, and the
constant control rod settingis an angle |line about 60
degrees or sonething, or 30 degrees.

MR. RAG Right. Now, this one, what you
will dois that when you pull the parts out, you wl|

basically get a certain flow, and it is a fixed flow
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that you will get.

MEMBER LEI TCH: And you do that all the
way up to a hundred percent, right? You just keeping
pul l'ing the rods out.

MR RAO  Yes.

MEMBER ROSEN. The feed water systemis
just making things |evel.

MR. RAO Ri ght . It is a very sinple
machi ne. No noving parts, and people are worried
about stability in a boiling water reactor, and there
is matching circulation, and the reason for that is
that thisis what the natural circulationflowlineis
for. The BAR-4 is this and thisis what it is for the
ABV\R.

And this is where you get the instability
region. You can see that there is about 3 to 4 tines
as much natural circulation flow in this plant
conpared to those for the operating plant. And very
simply what we did was that when you get -- it is not
really hi-tech. It is single phase flow.

You get rid of the restriction out here
and the downconer, and that in itself enhances the
natural circulation flow for a standard BWR by a
factor of two.

MEMBER WALLI S: Are you going to argue
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t hat you cannot get into the instability region with
t hi s?

MR RAQ Right.

MEMBER WALLI S: That would be very
reassuri ng.

MR. RAO. There is no way to get out here,
you know.

MEMBER WALLI S:  And you are goi ng to show
us that in the future?

MR RAO In the future, yes.

MEMBER LEI TCH: So the line -- 1'msorry,
but I can't quite make it out, but the blue line there
is the ESBWR?

MR RAO  Yes.

MEMBER LEI TCH: And at that point that is
a hundred percent?

MR. RAG Yes. This plot is the average
power per bundl e, and average flow per bundle. This
is not the standard power flow map, and we tried to
put it on to sonething that nmade sense.

MEMBER LEI TCH: It | ooks like that line
bends back a little bit on itself there?

MR RAO  Yes.

MEMBER LEI TCH: So what is the

significance of that?
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MR. RAO This is what | amsaying. This

gi ves peopl e concern over questions that you have an
unstabl e situation here, and you have got to renenber
that the thing that it is controlling is the power,
and not the flow

So this should be the X-axis for the
ESBWR, the power. So you keep pulling the rods out

and you will get sone flow, and that is what this is

show ng.

MEMBER LEI TCH:  And what are you plotting
along the bottomthere? | can't quite see it.

MR RAO This is the average flow per
bundl e.

MEMBER LEI TCH:  Average fl ow per bundl e?
Ckay. |'ve got you

MR. RAG Just to put it in perspective,
the power flowration is sort of a sinple nmeasure of
whet her you get stable or unstable. It is just one
nmeasure, and it is not the total nmeasure. |t depends
on the power shape and all the other things, okay?

So the power flow ratio, when you draw a
line fromhere up through that for the BWR-5 there,
you can see the power flowratio is about the sanme at
t he hundred percent power per bundle. This is the

power flow ratio per bundle.
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MEMBER WALLI S:  But of course the chi mey

affects the stability of the circulation, too, and so
you are going to have to tie all of this together.

MR RAQ Right.

MEMBER WALLI'S:  You can't just translate
the stability area fromone rack to the other. But
that is not today's discussion.

MR RAO Right. | was just trying to
give a sinplistic description of that.

MEMBER ROSEN: Atam you said one thing
t hat puzzled ne. You said that the only new conponent
is the chimey, but the chimey is not a conponent.
It is just a great big open hole. What do you nean by
conponent ?

MR. RAO Well, it is a big piece of
bl ueprint out there. It is just a channel.

MEMBER ROSEN: Is it one big open --

MR RAOC No, it is .6 by .6 neters, the
partitions in there.

MEMBER ROSEN: So there are partitions?

MR RAO Yes, partitions in there.

MEMBER WALLI'S: You haveto lift the thing
out to refuel.

MR. RAO. No, you don't have to nove it

out .
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MEMBER WALLI S:  You don't? You just sneak

around?

MR. RAC  You just go in and out through
t hat .

MEMBER SHACK: How nmuch of the internals
could | renove in case | had a materials probl en?

MR. RAG Al of them They are designed
to be renovabl e.

MEMBER FORD: So they are bolted?

MR. RAOC Yes, they are bolted. So what
we tried to do is that we have been | earni ng over the
last 15 or 20 years, and one of the advantages of
having the 10 years to design it is that you pick up
all of the things that have happened in the | ast few
years.

MEMBER LEI TCH: Coul d you get back to that
for just a second? Does the dryer go up into the head
as shown on that cartoon?

MR. RAG | don't know whet her there was
an actual vessel -- this is a cartoon, okay?

MEMBER LElI TCH:  Yes.

MR RAO | did not drawto scal e on sone
of the charts.

MEMBER LEITCH: | nean, | think that if

one shoul d take the head of the dryer, the dryer is
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still down below you is it?

MR. RAO | don't knowthe exact | ocati on.
We might be able to see it in sone of the | ater ones.

MEMBER LEI TCH: Okay. There are sone
actual draw ngs, and those that are drawn to scal e,
and all the others are not to scale.

MEMBER LEI TCH: You know, just one
problem | had -- and this is a housekeepi ng thing,
but | had a problemopening that CD, and | coul d not
get the drawings. | don't knowif the other commttee
menbers had that same probl emor not.

MEMBER WALLIS: | had sonme problemw th

MEMBER LEI TCH: A proprietary CD from
General Electric, and | couldn't open it.

MEMBER WALLI'S: It was nysterious. There
is no pdf, but sone of them open and sone of them
don't. | guess we can sort that out sonehow.

MR. RAOG We can make sone nore different
ones, or we can nmake this one available, too. Thisis
not proprietary. The other thing that is kind of
interesting inthis designis that we have conbined to
reduce systens, and this is my personal favorite,
because what we did is that we got rid of the RHR

system
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There is no RHR system and the major
i nnovation of this was that we took the standard
reactor water cleanup, whichis the red Iine, and we
have given it a dual function now It can perform
nor mal shut down cool i ng.

Basical ly, areactor water cl eanup system
i s punps and heat exchanges, and that is what a water
shutdown cooling systemis. So it takes it fromthe
vessel and puts it back into the vessel.

So what we didis for (inaudible) is that
we bypassed the regenerative heat exchanges and
renoved the heat fromthese heat exchangers, and we
used the same punps to bypass the defamlizers, and
put it back into the vessel.

So that reduces and makes it a ot
sinpler. And it nakes the operation also sinmple. It
is not just a conplex system Wat we have got nowis
a full pressure shutdown cooling system

When you shut down a nornmal BWR, the RHR
only kicks in at 400 psi. So this is a little
i nnovat i on.

MEMBER WALLI'S: So the nozzle sizes are
small, and so that the break is not a great disaster.

MR. RAO Right. The nozzle sizes here on

the bottomare 2 inch nozzles. So it is a very small

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

185

nozzl e there.

MEMBER LEI TCH:  And those punps, aren't
t hey much | arger than the present design?

MR. RAO Yes. You have two punps there,
one for the high flow an done for the [ow fl ow.

MEMBER LEI TCH: Ch, i see. Ckay.

MR. RAO So what we did on t he desi gn was
basically make the heat exchanger is bigger by a
factor of four. And the heat exchanger bigger by a
factor of four is not a big deal. So that heat
exchanger got bigger and we added a paddl e and punp.

MEMBER ROSEN: And you al so desi gned t he
systemfor full pressure?

MR RAO  Yes.

MEMBER ROSEN: But t he shut down syst emwas
not .

MR. RAO. Yes. Well, the shutdown system
was not. So now you have got a full pressure shutdown
cool i ng system

MEMBER LEI TCH: But you got it essentially
free because you had the reactor water cl eanup system
as a full pressure system anyway?

MR. RAC That's right. That was the
i nnovation here. | nmean, it is not rocket science.

VMEMBER LEI TCH:  You have to make reactor

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

186

wat er cl eanup have nore punping capacity, because it
is only like a 10 percent success rate.

MR. RAO You can't doit onthe operating
pl ants because it didn't nake sense, because the
operating plants, the RHRsystemneeded a safety grade
for decayed heat renoval follow ng an accident.

Now, this one, the safety grade decayed
heat renoval systemis a passive system So now the
question is what do you do for normal shutdown.
That's why it works out here than on the standard
active plant.

MEMBER WALLIS: This could be a safety
system too.

MR RAO But it adds to the costs.

MEMBER WALLIS: | mean, it could be used
in an energency.

MR. RAO It could be usedin an enmergency
and we use it in the PRA. It is identified in the
PRA. This is what passive safety systens are.
Basically everythingisright hereinthe containnment.
And it is very sinple. What you have is the standard
BWR pressure suppression system

M5. CUBBAGE: Adam you need to use the
m cr ophone.

MR RAO Sorry. So what you have got
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here is that the reactor vessel, and then we went up
front he ESBWR in power, and the ESBWR had two
steam i nes and they are both steamines in this, and
we increased the nunber of steamlines.

We don't have to add a steam generator.
Just increase the nunber of steanmlines. These are the
two feed water |ines, and water cones i n, and goes up
through the <core, and conmes out through the
steanl i nes.

These are the safety rel ease val ves, which
perform the same depressurization function that we
have on the standard BWRs for ADS function, automatic
depressurization system They blowdown into the
depressuri zation system and these are the quenchers
for that standard.

The only difference is that this pool of
water is down and raised off the base mat, and you
coul d provide water in the vessel back to the vesse
by gravity.

We added these pools up here, about a
t housand cubic neters, and the ones that you woul d
call the ECCS systens for this plant. It is a pool of
water with a thousand cubic nmeters in total. It is
not a big pool, and it provides water make up

followng a s |oss of pool density.
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So this replaces all the ECCS systens
makeup, and the only other thing left is the decayed
heat renoval, and that is renoved through heat
exchanges nounted on the top of the drywell.

| show you anot her picture what is there.
So the contai nment is about the same size as an ABVR,
and all the safety systens are right in there. So
that is an overall sinplification of the design.

And all we have is a | ow pressure water
makeup system and no accunul ators |Ii ke in other high
pressure systenms that could give your system
interactions. This is not to scale, and --

MEMBER LEI TCH: Coul d you go back to that
previous one for just a nonent?

MR RAO  Yes.

MEMBER LEITCH: So in a |oss of cool ant
accident the drywell pressurizes and is there pipes
i ke the Mark-11 bl own down i nto t he suppressi on pool ,
or what is the flow pattern there?

MR. RAO Right there. I|f you have a pi pe
break here, it fl ows down through here |ike the ABWR

MEMBER LEI TCH: That is an annulus is it?

MR. RAO Yes, that is an annulus, and
there are 10 or 12 of these off the top of ny head.

There are 10 or 12 of these very | arge pi pes, and t hey
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go down i nto the suppression pool, and the hori zont al
lines, likethe Mark Il and it is covered |ike a Mark
.

So theinitial blowdown was in the vector
suppressi on system The only thing that is different
is after that the water nake-up after that
pressurizes, and the water flows by gravity fromthese
pools in the vessel.

And after the water flows into the vessel,
and this is not to scale, and pl ease note that thisis
just in order to show how all the systens fit
t oget her. These are the pools that | was talking
about and this is the vector suppression pool.

There is an isolation condenser which
t akes care of renoving the energy foll owi ng a reactor
isolation and in this plant the rel ease val ves are not
open follow ng the reactor isolation.

So it is a much mlder transient than
t hose in other operating plants. So not only have we
made t he acci dent response better, we have nade the
pl ant transient response a |lot better.

This |ine out hereis the major i nnovation
of the old design, which is that this is the heat
exchanger for renovi ng t he decayed heat that goes into

the containnent follow ng a pipe break. The steam
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goes up here and it is condensed in that heat
exchanger simlar to an isolation condenser.

But since thereis non-condensablesinthe
contai nnent, they have to be renoved from that
condensi ng heat exchanger. And those get renoved
t hrough this pipe that is here, which blows into the
wetwell, and that is all done by the pressure
di fference between the drywell and the wetwell. No
novi ng parts, no val ves, not hing.

It is always open, and so the decay heat
renmoval for this plant is --

MEMBER ROSEN: No vacuum br eakers?

MR. RAO No, there are no vacuumbreakers
between the drywell and the wetwell.

MEMBER LEI TCH:  Now, how do you get high
pressure injection? Now, let's say you have a snal |
break LOCA.

MR RAO W don't have a safety grade
hi gh pressure engagenent systemanynore. |f you have
a smal |l break LOCA, sonme of the energy initially will
be renoved fromthe isolation condenser system

W have a non-safety grade system that
controls our drive system which provides water
makeup. We have actually increased the capacity of

that conpared to that for operating plants.
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So they are non-ECCS systens which can
handle small break LOCA from a realistic point of
Vi ew.

MEMBER LEI TCH: So the drive system punps
becone safety grade then?

MR RAO No, no. | said they are non-
safety. W just nmade them bi gger actually. What we
di d was that we added a | i ne which injects through the
feedwater alignment and it is hard to showthat in al
of this.

MEMBER WALLI S: But if you don't
depressuri ze, none of this other water hel ps you.

MEMBER KRESS: That's right.

MR. RAO  Yes, you have to depressurize
for this other water. |t does --

MEMBER LEI TCH: The only nethod of
depressurizing is through the safety rel ease val ves
t hen?

VR. RAQ Nor mal | y because
depressuri zation is a very inportant factor in this
design, we went through a diverse depressurization
system This is the standard ADS systemfor the SREs,
and we added another system on the depressurization
val ves, and so there are different kinds of valves,

and they are very different than the standard ADS
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val ves.

MEMBER ROSEN:  How big are they?

MR. RAO The DPVs, | think it is about a
12 inch line.

MEMBER ROSEN: And they are squib
actuated? Have you ever tested one?

MR. RAO W have tested a |ot of them
and I can show you an actual test of those.

MEMBER ROSEN:  Wow.

MR. RAG W have done a lot of testing.

MEMBER KRESS: Isn't that novel.

MEMBER SHACK: When you say you can nake
a small break LOCAw th either your control rod drive,
how big a LOCA are we tal ki ng about here?

MR RAG A 2-inch line.

MEMBER SHACK: A 2-inch line. The CRD
system is designed to handle a 2-inch Iline. e
increase the capacity over that for the operating
BV\Rs. W did a lot of things to inprove the core
cooling, and that is shown up here.

But the biggest thing is we have got a
bi gger vessel, and there is nore water in the vessel,
and so you start off with nore water, and so the | oss
of cool ant accident response is a |lot better. You

don't have to rely on other systens.
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And we keep the core covered follow ng a
| oss of cool ant accident. | already nmenti oned sone of
t hese things out here. So basically we inproved the
pl ant response by design features, and very sinple
design features, and nothing really fancy, you know.

It is just like of |evel of safety, you
know, and you put it together right and you end up
with a design whichis alot sinpler. The sane thing
with the decay heat renpoval area. Like | nentioned,
we added the full pressure normal shutdown cooling
systemregarding the isolation condensers.

The mjor new system is a passive
cont ai nnent cooling system

CHAI RVAN BONACA:  Could I ask you to go
back to nunber nine. | have a question

MR, RAO  Sure.

CHAI RVAN BONACA: You have that bottom
line there which says i ncrease security. | nean, did
you mean security or safety?

MR, RACQ | really do nean security,
because everything is i nside the contai nnment whichis
(i naudi bl e), and anyone who wants to get in there is
not going to last too |ong.

It is all insidethe containnent. | mean,

that is really a neat feature of this thing.
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VEMBER RANSOM How thick are the

cont ai nnent wal | s?

MR RAO Two neters, 1-1/2 to 2 neters
t hi ck.

MEMBER RANSOM  And | don't know if you
nmentioned it, but you can show shore up the | ower
contai nnent and still keep the cool ant covered.

MR RAO Yes. That is an interesting
feature and it does not show up out here, but the
| omwer containnment is about 700 cubic neters, and |
nmenti oned that these pools are a thousand cubic
meters.

So it is a closed system now, and water
does not | eave anywhere, and so we | ooked at all of
the different scenarios and conbi nations, failures,
and all the rest of it. So what you do is you can
easily plug the | ower driver.

Now, when you end up with a cl osed system
everything is finely tuned, because you are dealing
with -- you know, you have to nake sure that you have
got the right amount of volumes everywhere, and we
| ooked at all the di fferent conbi nati ons and different
failures.

So it is a finely tuned system in that

sense, and that is what it prepares for.
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MEMBER KRESS: Does it --

MR RAO Yes, it is not as expensive.

MEMBER LEI TCH. Those | arger reactor water
cl eanup punps, how are they seal ed? W used to have
all kinds of trouble with backing on reactor water
cl eanup punps. Are they can punps or --

MR RAO Yes, | think they are the can
punps. | don't know of f hand, but | think they are the
can punps.

MEMBER LEI TCH:  And that could be a rea
mai nt enance probl em

MR. RAO This is what the system | ooks
like. W got rid of a lot of the water systens in
this plant, but we still have enough of the water
systenms that there is a nunber of non-safety water
makeup systens, okay?

So we have sinplified them and what is
shown here is the reactor water cleanup systemthat
fitsin. This is the reactor vessel, and this is the
suppressi on pool, alnost to scale.

This is the pool of water up on the top
where the heat exchanger is and the isolation
condenser, and the decay heat renoval sit. This is
t he contai nment boundary up here.

And you can see the core conpared to the
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suppr essi on pool, and water can fl owregularly down in
there. The only water systens (inaudible) is we have
reduced themsubstantially, because the reactor water
cl eanup nozzles is in this part of the building, and
you have got the hydraulic control units there.

And you have the field pool and an
auxiliary cooling systemwhich is out here. It wll
cool all the pools and also clean up all the pools
that are existing inthe plant. And therest of it is
all gone. W have six floors of ECCS systemin all of
t hat .

MEMBER KRESS: These heat exchangers t hat
are in the pools, are they conpletely separate in the
sense that each of them has its own line com ng?
There is not a header?

MR. RAO Each has its own |ine, and each
has its own separate conpartnent. The pools are not
connect ed.

MEMBER KRESS: The pools are not
connected. O course.

MEMBER RANSOM  Are there any problens
with isolation with the reactor water cl eanup system
and the feedwater systens? How are those isol ated?

MR. RAQO They are just |ike standard

plants. One of the things that we have done now as
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far as the reactor water cl eanup systemis concer ned,
we put it in this part of the building, which is
actual ly structurally better thanthe standard react or
bui | di ng, because structurally this |lower part out
here is going to be part of that structure, and it
part of the contai nnent boundary. Soin asenseit is
a pressure bearing.

MEMBER RANSOM | am wondering if those
are squi b cl osed val ves, or redundant val ues, or --

MR. RAC They are redundant val ves, but
not squi b valves for the reactor water valves.

MEMBER SHACK: Since | don't have punps
any nore howdo I heat up the vessel before | start to
go critical?

MR. RAG You just pull the rods and you
get heat i[ after ==

MEMBER SHACK: Did you get the staff to
agree to that?

MR. RAO After the first one, and we al so
have -- we have both.

MEMBER ROSEN: What do you nean after the
first one? You nean after you got sone decay heat on
the coil?

MR. RAO  Yes.

MEMBER ROSEN. After the first neutron you
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mean?

MR. RAC After that, you can just do
(1 naudi bl e) .

MEMBER SI EBER: Now, it seens to ne that
since you don't have any punps for ECCS that the
i mportance of accuracy in TRACG is pretty high
because everything is driven by a thermal head, and so
t he demand on t he code woul d be nore than it woul d be
for a punp system |Is that correct?

MR. RAO No, the answer to that is pl ease
wait and I will answer that question. But the answer
to that question is nost of this stuff can be done on
t he back of an envel ope. So hear nme out and --

MEMBER WALLI'S:  Wich is why you want to
approve a very conplicated code, right?

MEMBER S| EBER: Yes, | have sone envel opes
her e.

MR. RAO You have to keep the thernmal -
hydraul i cs guys.

MEMBER KRESS: That is the reason for
keepi ng us though.

MR. RAG The evol ution of the contai nnent
inthe reactor buildingis shown out here, and you can
see that all the BWRs have suppression pools, and al

of them were on the base mats, BWRs rai sed off the
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base mats.

This hash mark is the bar code for the
Mark | and Mark |1, and the spent fuel pool. You can
see on the Mark 11l that we noved it down to grade

el evati on. One of the advantages of having del ayed
t hi s program post-911 was the high spent fuel was an
i ssue that came up | believe in Connecticut and ot her
pl aces. So one of the advantages --

MEMBER ROSEN:  To put it down | ower.

MR. RACG Down |lower, and in fact it was
actually a trade-off, in terns of costs and we don't
t hi nk that high pools are a problem but in terns of
costs, ending up inthose separate fuel buildings |like
Mark 111, it was sort of the thing to do.

MEMBER KRESS: Is it bel ow grade?

MR  RAO You will see sonme actua
sketches of grade. It is two-thirds bel ow grade.

MEMBER KRESS: Two-thirds?

MEMBER ROSEN:  You nean t he whol e plant is
two-thirds bel ow grade or just the pool ?

MR. RAC. The el evation of the spent fuel

pool .
MEMBER WALLI'S: But it could be |ower.
MR RAO It could be lower, but it is
just that this is the optinmm design. | nean, you
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have got to remenber that you have got two neter thick
walls. | nmean, there is nothing that can really do
any damage to any of these plants, and all the studies
have shown that. That is not a real issue. It is
just nore feels good.

MEMBER LEI TCH: So there is really no --
what we m ght have cal | ed react or buil ding in previous
BV\Rs. In other words, everything is inside
cont ai nnent here.

MR. RAOC Well, no, if you want to use the
t erm nol ogy reactor buil di ng and react or wat er cl eanup
system this part out here is the reactor buil ding.

MEMBER LEI TCH: But it is in containnent
t hough, right?

MEMBER WALLI S: No, it is not a
cont ai nnent .

MEMBER LEITCH: It's not in contai nnment.

MR. RAO. The different boundaries go up
like this.

MEMBER LEI TCH:  Ckay.

MR.  RAO So that 1is the outside
cont ai nnent there, and hydraulic control units andthe
reactor water cleanup system outsi de.

MEMBER KRESS: That's so you don't have to

wor k that region?
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MR RAC Par don?

MEMBER KRESS: |s that so that you don't
have to inert that region?

MR. RAO Well, we kept it outside -- yes,
that regionis not inerted. You do maintenance on the
hydraulic control units and reactor water cl eanup and
that;s it.

A coupl e of other things is that we have
added an entire fuel transfer system which should
make the utilities life alot easier, because you can
nove fuel up and down with a spent fuel pool, and
during operation it takes it off the critical path.

The reason that you can do that in this
pl ant conpared to the Mark II1l is the top of this
thing is outside the containment now In the Mark
I1ls that is part of the containnent. So you have got
to nove during an outage.

In this one, you can nove it and what we
have done is we have reduced the safe buildings. You
can see that we got rid of 6 floors of safety grade
ECCS, and heat exchangers, and heat controls, and al
of that.

We have on this plant shown sonethi ng on
t he outside call ed an external event shield. W have

not defined what requirenments are there. W can nmake
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it probably a revolving requirement on what 1is
required for us to do in that area.

So the design is flexible in that sense.
This is actually to scal e and G ahamhas | eft, and he
cl ai med that the draw ngs are not according to scal e,
but this is an actual section of the plant.

And you can see that it is actually a
fairly sinmple plant. The reactor vessel, and fuel
pi pes, and reactor water cl eanup system and hydraulic
control units, and pools of water.

MEMBER ROSEN:  And grade is again -- show

MR. RAG Gade is right here.

MEMBER ROSEN: R ght there? Ckay.

MR. RAO This is the spent fuel pool, and
thisistheinclined fuel transfer system andthisis
the fueling machine, and this is the fuel cooling
system So that is all of the systens, and the
accumul ators for the standby liquid control are
somewhere out there, and you can see them in a
di fferent section.

MEMBER ROSEN:  And this external event
shield that you tal ked about, is it tal king about how
big or how thick the walls are on the rectangul ar

cross-section part of the vessel or part of the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

203

pl ant ?

MR. RAO. This one, we have not defined
t he thi ckness, no.

MEMBER ROSEN: O the external event
shield. OCh, it is that piece?

MR RAO It goes over --

MEMBER ROSEN: But it doesn't go over the
ot her piece?

MR. RAC No, it doesn't go over this
pi ece.

MEMBER ROSEN: Because all the fuel is way
down | ow?

MR. RAG Yes, the fuel is way down | ow.

CHAI RVAN BONACA: One thing that | noticed
in this design is that you have a |ot of bundles, a
t housand bundles. How long will it take you before
you have to begin to off-load spent fuel from that
pool ?

It seems to ne |ike you have al npost a
per manent operation to dry storage.

MR. RAQ The size of the spent fuel pool
right nowis good for 8 years. One of the advantages
of havi ng a separate fuel buildingis you can increase
the size and make it part of the initial investnent

cost.
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Standard fuel, you can nove about 5 or 6
years, and if you go to MOX fuel, it is a little
| onger. Ten years i s what the Europeans require. So
if this were built in Europe, and they had MOX fuel,
they could end up with a slightly bigger fuel
buil ding, but it would not affect the rest of the
design of the rest of the plant. So it is kind of
flexible in that sense.

MEMBER ROSEN: And Graham you are going
to tell themthat it is to scale?

MEMBER KRESS: You might |et himknow.

MR. RAO To scale.

MEMBER WALLIS: Do | get to appl aud?

MEMBER S| EBER:  Let ne ask a questi on that
will denmonstrate my failureto fully understand. Wen
you have an accident or a transient in the plant,
ultimately the decay heat fromthe reactor is up in
t he PCC pool, right, through t he heat exchangers t hat
ar up there?

MR. RAG That's right.

MEMBER SI EBER. How do you renove t he heat
| oad fromthe PCC pool outside the building?

MR.  RACO Ckay. If you get a nornal
vector isolation, you can renove it with the active

fuel pool cooling system
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MEMBER SI EBER:  Ckay.

MR. RAO You can do that. That is an
active, non-safety fuel pool cooling system So the
pool doesn't really have to boil. It takes about 3
hours or 4 hours before --

MEMBER SIEBER: And if that fails, then
you are relying on the boil over?

MR. RAG Then it just boils off.

MEMBER SIEBER: It boils off. GCkay. And
how | ong does that |ast?

MR RAG For 72 hours.

MEMBER S| EBER: So you have got to put
nore water in there

MR. RAO All you have to do is provide --

VEMBER S| EBER: Call the fire truck,
right.

MR.  RAC -- 200 or 300 gallons per
m nute, and that's all you have to provide. It is not
big, and it is low pressure, and it is outside
cont ai nnent, and we have got a connection to that, and
that's all you do.

MEMBER SI EBER: Ckay. Thank you.

MR. RAO This is the spent fuel refueling
floor, and it controls the building size, and you can

see that this is a pool for storage of either spent or
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new fuel, and there is not enough tinme to cover all of

these issues. This is the reason that we are here.

TRACG

Now that was just an overview of the
design. | amnotorious for exceeding ny time, and |
will keep watching ny watch out here.

MEMBER WALLIS: Well, it is a matter of
doing it full-scale and not distorting it are you?
You distort the dinmensions of tinme as well.

MR. RAO \What we have done in this plant,
and what this shows is these are the codes that we
used for the operating BWRs, and for doing the
di fferent anal yses.

For the ESBWR, we are using sone of the
same, but we are swi tching using TRACGfor nost of the
application. This is a proven code, and for those of
you who have worked with codes know that it takes 15
or 20 years before people start feeling confortable
with some of these codes, you know, and to take al
t he bugs out.

So this one has been around for 25 years.
| remenber going to Los Alanps for the first tine
al rost 20 years ago, or 17 years ago, and talked to
t he people there who are using such codes.

VEMBER WALLI S: That is one of the
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problenms with these codes, of course. They all have
t he sane roots.

MR. RAQ They all cane from Los Al anpbs?

MEMBER WALLI S: That's part of the
probl em yes.

MR. RAO But we are taking the bugs out.
That is why G is our last initial up here. The
overal | technol ogy programis shown up here. It is a
very conprehensive program Wat we did was that we
started with a program and we | ooked at the PIRTS and
| ooked at what the inportant phenonena were, and
devel oped what the board called the test and anal ysi s
pl an.

Then we ran sonme tests were used to
qualify the conputer code. W did nodel bias and
uncertainties, and we did a scaling report, and to
make sure to test for scale drive, and on the side out
here we first devel oped the TRACG code, and | earned
all the creations and made sure that it could do the
analysis for both the reactor vessel and the
contai nnent, and that was in your application.

And after that, you get a vali dated code,
and then you define an application nethodol ogy for
using that code, and the code can't be used just

general ly.
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| nmean, you can use it, but it has to make
sense. So we have defi ned an appl i cati on net hodol ogy.
Now that is what we are asking the staff for an SER
on, on the approval of the code, along with the
appl i cati on met hodol ogy of that code.

Then we wi | | do the safety anal ysi s report
up here. So these are all the different el enents of
t he technol ogy program and | will give you a feel for
some of these so that you get a feel for how conpl ex
and conprehensive this has been. There is not enough
time to go into detail, but --

MEMBER WALLI S: So part of this
application is this nodel bias and uncertainty part,
where you show how you take care of that?

MR RAQ Right.

MEMBER KRESS: Didn't we hear that tone
bef ore?

MEMBER WALLI S: In association wth
sonmething |like the AOO transients or sonething for
different reactors?

MEMBER KRESS: Yes, for the AOOtransients
we heard about.

MR RAO Yes, that is for the AQOO
transients, but we went beyond that. Now, this is a

LOCA applications and for the containnent analysis
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al so.

MEMBER RANSOM It isinterestingthat you
ment i oned bugs, and one bug that we found i n TRACB and
TRACG cane from TRACB, was when they attached a |line
to the vessel at sonewhere other than the center of
t he node, they had not accounted for the hydrostatic
pressure difference between the center of that node
and the line attachnent.

And | amwondering was that corrected in
TRACG?

MR. RAG | amnot know edgeabl e enough to
answer that.

MEMBER RANSOM |'s Bharat here?

MR. RAO. Bharat had to take an earlier
fight and he is gone for the day.

MEMBER RANSOM | amwonderingif -- well,
you didn't bring Bharat?

MR RAO We did bring him but he was on
an earlier flight. The neeting was in the norning,
and he had planned to be at the norning neeting. In
fact, one of the reasons that | aml ooki ng at my wat ch
is not only that I have to not exceed ny tinme, but |
have a flight to catch. | wll finish on tine.

MEMBER KRESS: Could you tell us just a

little nore about the application nethodol ogy.
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MR. LANDRY: Fromwhat we have seen, yes,

our understanding that has been corrected. But we
will look just to be further just to be sure. CQur
understanding of it right now is that it has been
corrected.

MEMBER KRESS: Just a few words by what
you nean by the application nmethod on it.

MR. RAO Ckay. | have a few nore charts
to describe, but basically you take a conputer code,
and how do you account for the uncertainties.

MEMBER KRESS: Ch, that sort of thing?

MR. RAG Yes, that sort of thing. This
isarealistic code. Howdo you account for the pl ant
paraneters, for exanple.

CHAI RVAN BONACA:  And t he nodal i zati on and
sensitivities, and all of that.

MR. RAO. The nodalization, yes, and what
we did -- and so what | amgoing to do is just go over
some of these boxes, and give you a feel for what we
have done. It will just give you a feel

If you want nme to cover all of these
charts in detail, they are in your handouts. First,
we devel oped an overall test and anal ysis plan, which
consi sted of goi ng over the governing phenonena, and

doi ng PIRT, to bottom up, and top-down processes. W
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| ooked at the highly ranked phenonena, and --

MEMBER KRESS: Where did you get your
experts for the PIRT?

MR. RAG The PIRT experts cane from BWR
experts who have been working with us over the years
on --

MEMBER KRESS: They are CGE enpl oyees?

MR. RAG It was GE enpl oyees, but we had
ot her peopl e al so.

MEMBER WALLI S:  You even had a prof essor.

MR. RACG W even had a professor.

MEMBER ROSEN.  Whi ch just shows that they
are not excl uded.

MR. RAC He used to teach at Berkel ey.

MEMBER KRESS: That mmkes it a academ c

exercise, | guess.
MR.  RAO So we followed a rigorous
process to define the technology plan. It is very

extensive, and | have taken out all the tables that we
had prepared for that.

That was initially done for the ESBWR, and
t hen when we cane to applying it tothe ESBWR we said
let's look at the differences between the ESBWR and
SBWR. This is a sunmary of the differences between

t he ESBWR and SBWR
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We basically increased the power, which
has affected several things, and we did change the
pl ant systens and t he buil dings. Like |l nentioned, we
i ncreased the nunber of steamlines from2 to 4, and
we increased the nunber of bundl es.

We changed t he hei ght al so. The SBWR was
2.7 meters, and we have gone to 3 neters on this one.
We have added nore isol ati on condensers. As you were
told before, we did not just go up in power. W added
nore decay heat renoval systenms to the plant, and it
was not just a power uprate.

We increased the -- the fashi onabl e t hing
istoget another 5 or 10 percent, or 20 percent nore,
out of the sane system We added capacity. Ve
increased the isolation condenser capacity by 50
percent .

W increased the decay heat renova
capacity by 80 percent. W basically now have four
units, and we previously had three units, and we
i ncreased the size of the units.

So one of the good things about this
design is it is fairly easy for us to add nore decay
heat renoval capacity, because we are not renmpving it
from the contai nnent boundary, or from the vessel

boundary like sonme of the liquid netal or gas
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reactors. W are renoving it through heat exchanges.

And t hose heat exchangers are -- they are
not cheap, but we increased the size of the units.

MEMBER KRESS: Let nme ask you a question.
In your test and analysis programthat you did for
SBWRs to qualify the TRACG you devel oped a scaling
process using Pl groups.

Was your Pl group acceptance criteriathe
sane for SPAR as it is for the ESPWR?

MR. RAO W have the scal i ng expert here.

MR GAMBLE: H, Bob Ganble from CE
There was actually a very subjective criteria used on
the SPWR.  There was no quantified val ue.

MEMBER KRESS: You didn't use from5 to 2?

MR. GAMBLE: No, that kind of devel oped |
t hi nk t hrough the AP-600 program Prior to that, no
one had really cone up with the idea of a quantified
criteria.

So seeing that, we adoptedit, and oursis
slightly different than theirs. So now we have --

MEMBER KRESS: Now you have on-third to
t hr ee.

MR, GAMBLE: Correct.

MEMBER KRESS: But ny question i s whether

that is different than what you used for SPWR?
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MR. GAMBLE: In SPWR, we just |ooked at

the Pl groups and subjectively argued whether they
were cl ose enough or not. There was no criteria.

MEMBER KRESS: So you had no criteria?

MR. GAMBLE: Correct.

MR. RAO What we did on the plant systens
and bui | di ngs was we did increase the systemsizes and
capacities, but we did not increase the nunbers. For
exanpl e, the reactor water cleanup systemwas a two-
train system and it is still atwo-train system and
t he fuel cooling systemwas a two-train system It is
still the sanme, except that it is bigger punps, and
bi gger pi pes.

We did utilize a little innovation, and
agai n not hi-tech stuff, but innovation. W used the
pool s when they enpty out, it opens up air space, and
that can help us reduce the containnment pressure
foll owi ng an acci dent.

So we basically are taking credit for
t hat, which gave us an additional 15 percent increase
inretro volume, whichthentranslates into 15 percent
| ower contai nment pressure follow ng an accident,
whi ch then all ows us to reduce our desi gn pressure by
about 15 percent, and nmake it the sanme as the ABWR

NOW.
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So we are nowin the sane range, and there
is awhole trust out here to make us the sane as ABVR,
because we use everything the sane. And that was one
of the advantages of what we did out here.

We did do a major building optim zation,
i ncluding transferring non-safety systens out of the
saf ety grade buildings. Sothat is one of the reasons
t hat we reduced t he si ze of the safety grade buil di ng,
and we al so ended up in a different building for the
spent fuel storage.

But the bottomline of all of thisis that
t he di fferences do not affect the governi ng phenonena
for normal operation transients and accidents. It is
pretty nmuch the same as the SBWR when you | ook at it
froma hydraulics point of view

So that programthat | nentioned earlier
whi ch defi ned what was needed to qualify the code for
all the different phenomena, resulted in a test
program This shows you the results of the test
program and there is not enough tinme to cover all of
t hem

You can see that they were best done at
different scales and at different facilities, and by
di fferent organizations, and a very extensive test

program all over the world.
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VMEMBER WALLI S: Well, a thousand scal e

doesn't nmean that it is sonmething like usingalittle
mat chbox car nodel and a nodel Cadillac. |t neans
that it was pretty well full height isn't it?

MR. RAO Exactly. When you see the | ast
one, the PAMDA is the biggest test facility that we
have got. It is a full hightest facility, and it is
1/50th --

MEMBER WALLI S: It is a thousandth in
cross-sectional -- well, what is the one-thousandth
part? Is it the thousandth in cross-sectional area?

Because the thousandth in |linear di nension is sort of

absur d.

MR. RAO That is the full height, and
power also. It is power and you can |look at it at
one-t housandth power. This facility is a huge

facility. | thinkit is the biggest test facility for
testing safety systens, and it is full height, which
is about 27 nmeters | think fromtop to bottom

CHAI RVAN BONACA: Is it a GE facility?

MR RAO No, it is owned by Paul Sheridan
Steel in Swtzerl and.

CHAI RVAN BONACA: Ch, | see.

MR. RAO This is the depressurization

val ve.
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MEMBER WALLI S: Which oneis it, that big

one?

MR. RAQ This one.

MEMBER SHACK: Ch, this is the pronise
t hat you nade before.

MR. RAG This is the squib valve. This
is the actual valve, and in a sense it is a rupture
di sk. Well, rupture di sk gives the wong i npression.
It is sheared off.

MEMBER ROSEN:. Do you in some place use
the reliability of that in the PRA?

MR RAO O course. W have done a test
program

MEMBER ROSEN. And have you got the data
for howreliable this valve is fromthat?

MR RAO  Yes.

MEMBER LEI TCH: How nmany did you do, one
tests, two tests, 10 tests, a thousand tests?

MR, RAO  Ten.

MEMBER LEI TCH: And they all passed, |
assune? Then you extrapol ated fromthat.

MR RAC Yes, there is a whole test
report on that, a 500 page report that has been done,
and we can share that with you. | knowthat you asked

t he ot her guys the sane questi ons.
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VEMBER LEI TCH: It seems like a pretty

good question to nme. |If you are going to build a big
break LOCA into your system you ought to rmake sure

t hat when you want it, you get it; and when you don't,

you don't.

MEMBER LEI TCH:  And how many of those are
t here?

MR. RAC Six

MEMBER LEI TCH:  Si x conventional relief
val ves?

MR RAC Well, 12. So this is the full
scal e DPV, and that was done somewhere in Southern
California, | believe. This is the facility in
California which was tested and it shows that water
flows down in California by gravity al so.

This was the vacuum breaker full-scale
test, andthisisthetest facility in Switzerland for
the integral testing of the DPV systens. This is a
full-scal e decay heat renoval condenser

MEMBER ROSEN: When you did the reactor to
t he depressurization test, you gave out ear plugs to
everyone?

MR RAO Yes, | think it was out there
sonewher e.

MEMBER WALLIS: Now, Atam thisis niceto

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

219

know that these exist. Now the real question is
whet her or not this program is adequate enough to
support the future licensing of the plant Iike this,
and the only way we can deternmine that is to go into
details, which you are not going to present today.

MR RAQ Right.

MEMBER WALLIS: So this is very nuch an
overvi ew.

MR. RAO It is an overview. The details,
i ke you said, the reports are, oh, 5,000 pages.

MEMBER WALLI'S: But the justification of
why this is adequate would take us sone tine to
eval uate, | think.

MR. RAO That is definitely the case, and
that is why the staff is reading them and they are
doi ng a yeoman's job of going through them | nean
t he nunber of pages of the reports, it is extensive.

| amjust trying to give you an overvi ew.
But it is alot of pages. These days it now fits on
CDs, and so it a lot of CDs.

MEMBER WALLI'S: But is there sone sort of
executive summary that says why these nunber of tests
is adequate, and these facilities are adequate? |Is
t here sonme sort of conci se argunent t hat woul d sati sfy

us, or do we have to read through all these reports?
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MR. RAG You will probably have to read

the TAPD, which is the --

MEMBER WALLI'S: Whichis the central thing
to go to?

MR. RAO. Yes. That is the one that gives
t he overall plant and | ays out the road map. That is
afairly conprehensive docunent. It is not that |ong,
300 or 400 pages.

There were additional tests done that we
have qual i fi ed t he TRACG conput er code agai nst, and i n
fact some were performed after the SPWR program was
term nated, and we recal | the PAVDA P-Series test, and
there was sone done also in Japan at a test facility
run by CRIEPI.

MEMBER WALLIS: But this is an Ontario
hydro test isn't it, whichis rather inportant for the
chimey? O is that the CRIEPI?

MR RAO Well, we list all of themthere.

MEMBER WALLIS: Okay. You did not |ist
t hem on that previous slide.

MR RAO So this shows sone of the tests
that were done showi ng the sane test program The
previous chart listed all the tests, and the
qualification report is about a thousand pages. It is

two vol unes.
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So it is a huge report. And it covers a
ot of tests. You can see the circulation of the
vessel, and we |ooked at separate perforners, and
chimey wi de fraction, and this was the testing done
i n Canada.

And the start-up flow oscillation, and
mxing, and it is an extensive test program and we
went about it systematically trying to fill in the
hol es that we had found.

| can tell you the history about the
chimey design also. Initially, we started off with
an open chimey, and no partitions, and all that we
had at that tine was some published Russi an dat a.

W had to read it off a little report
paper,a nd we said, gee, that is not enough, and so
that is when we went with partitions, and that's when
we initiated the testing in those nmany itens.

So we went about it systematically.
Whet her it was natural circul ation, or the contai nnent
and safety systemtechnol ogy, you can see that we did
a lot of testing. Individual fuel condensation, and
| ook at all the test facilities that were invol ved.

Some were at MT, U C at Berkeley, and
G RAFFE was in Japan, and PANTHER was in Italy;a nd

PAMDA was in Swtzerland. W | ooked at the
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performance of the heat exchangers, and |ooked at
systeminteraction, and we | ooked at suppressi on pool
stratification, and stratification of the drywell| and
| ooked at quenchi ng.

We suppl enent ed these. No, there were
tests that were done in other organizations which
extended the database that was done for the SPWR
whi ch covered even nore severe conditions than had
been tested before.

MEMBER WALLI'S: So you had systens that
actually sinmul ated entire transients?

MR. RAC W covered -- there was no one
test that covered it all fromzero to the end, but we
had a level that has given us confidence, and we
covered all the bases.

MEMBER RANSOM Atam did you find that
t he chi meys were real ly necessary, the partitions in
the chimey to overconme geysering or slugging in the
open arrangenent ?

MR. RAO No, we didn't add the chi meys
for the geysering concerns. We added them just
because of the uncertainties associated with an open
chimey during --

MEMBER RANSOM So you don't really know

whet her you need them or not then?
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MR RAO Right. 1In fact, there was a

| ong debate when we were deciding to put in the
partitions, and we said that we would put themin and
be conservative with that, and if you don't need t hem
after some tinme, then we can take them out.

MEMBER WALLI S: I would think that you
woul d need them

MR. RAO W put themin because that area

MEMBER RANSOM  Well, you nentioned the
Russi an data. What did that concern? | mean, did it
concern the need for them or --

MR RAO No, no, that was just a void
fraction in general. It was very small. |t was much
smal l er than the interior hydro channels.

MEMBER WALLI S:  Now, were these short big
vessel s where the steamtends to go up one side and
get a non-uniformfl ow?

MR RAO Well, we put the channels in
t here.

MEMBER WALLI'S: We don't need to di scuss

MR, RACO Then what we did was we ran
t hese tests, and then we conpared the TRACG conput er

code, and this shows the next couple of plots. It is
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hard to read all of this, but | just wanted to give
you a feel for it.

What we di d was t hat we conpar ed t he TRACG
agai nst several test data and this was a conmponent
data, and Patsy did a damgood job. You can see how
here different tests out here, and this high
condensabl es, and this is only with steam

Agai n, not enough time to go into all of
t hese, but what you can see is that TRAC does a dam
good j ob. It helped us define the bias of the
uncertainties and the predictions using TRAC as a
realistic code.

MEMBER WALLI S: There is no tuning of
TRAC?

MR. RAG No tuning of TRAC. These were
TRACG predi ctions of integral tests, and a prediction
of the drywell and the wetwell pressure, and the
dashed line is TRACG It is hard to see that in the
actual pictures.

It does a dam good job of that. Another
figure of nerit is this calculation of the amount of
energy renoved in this integral test, and that is
neasured by the pool level in the PCCs, and you can
see that it does a dam good job of that.

It msses a few details shown out here.
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This is the flowinto each of the three PCCs. Inthis
particular test facility, there were three PCCs, and
two of them renoved nore energy than the other one,
and one actually sort of went to sleep is what we cal
it.

But the integral performance is pretty
good. So in summary we had a conprehensive, wel
efficient program and like you said, it is athousand
page report, and what we call the base qualification
of the capacity systens.

W di d anot her qualificationreport, which
i s about another 400 or 500 page report. So this is
about 1, 500 or 2, 000 pages worth of qualificationthat
the staff is reading.

They are fast readers and they are on a
tight schedule, and they have done a great job on
t hat .

MEMBER WALLI'S:  But you have not replied
to the RAIs?

MR. RAO W are doingit. W are working

t oget her.

MEMBER WALLIS: Since you are saying all
t he good things that you have done, | had to rem nd
you of that.

MR RACG No, we will reply to the RAIs.
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W provided draft responses to some of those
guestions, and we provi ded draft responses to about a
hundred | think out of those 300, and so it is now
just a question of formalizing the responses. So it
is doing well, believe ne. Trust ne.

MEMBER WALLI S: Fatal words.

MR. RAO W want the staff SER on Cct ober
15th,a nd so we wi |l do whatever it takes to nake t hat
happen. We want closure, okay? This shows the
effective scale of different test facilities, and
again it is hard to see. These are different test
facilities, and they are at very, very different
scal es.

They are 1-by-1, 000, and 1- by-50, and sone
with heliumand sone without helium This was -- you
can't see any of the details out here, but what you
can see is that they all follow along this |line out
here, which shows that they are pretty close to what
we expected themto show. This was the conponents for
the --

MEMBER WALLI'S:  Now, what we said at the
subcomm ttee was that it would really be nice since
TRACG is what is in question here, if you had TRACG
predictions with all of these results, and that

conmparison is going to be very well mde in your
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application, right?

MR RAO W are focusing right now on
answering the RAl's, and after that we will put that on
the things to do. So these are tests at different
scal es. You know, very different scales.

These conmponent s, you know, these were t he
heat exchangers, and some of these were full-scale,
and sone of themwere a slice, some of themwere just
three cubes. So you can see that the performance
is --

MEMBER WALLI S:  Scal i ng works i s what you
are saying.

MR. RAC Yes, scaling does work. I n
summary, for the technol ogy program what you see is
that we have inproved the performance by design
features, and we have wused qualified nethods
basically. What we are doing -- and this is where
describe what we are doing in the application
nmet hodol ogy.

It is basically used for cal cul ati ons and
this is sonething that we have al ready reviewed. W
are using realistic calculations and with sinplified
accounting of uncertainties.

Until 2 days ago, we were using boundi ng

-- no conservative cal culations for the contai nnent
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and the LOCA. So what we have done is that we are
accounting for the uncertainties.

And we can use a sinplified accounting of
t he uncertainties of this design, because we have got
lots of margin. Renenber that the core, the m ni mum
water level is about 9 feet above the top of the
active fuel. The coreis not even uncovered in aloss
of cool ant accident. Thereis alot of margininthis
pl ant .

And that is what | was tal ki ng about. Wy
does the core remain covered? As is shown on this
chart, this is the ESBWR vessel and this is ABWR
vessel, and in the core, you can see that it is | ower
in the vessel of this plant.

And when you have a bigger vessel, you
have got actually nore water. What you want to do is
have a | ot of water above the top of the active fuel.
So one of the reasons that you have got water by the
top is that it is going to be |ess.

MEMBER LEI TCH: One of the features of the
present design, the present fleet with the jet punps
is that you have two-thirds core coverage even with a
LOCA.

Now in this situation, you don't really

have any ensuring of core coverage with a LOCA, just
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dependi ng on the fact that you have few and snall er
i nes bel ow the core?

MR RAO No, this one is a lot better
t han any ot her plant, period, because you can fill up
-- let me go back to a question from before. Well
that one is a newone. This is as good as any, and it
shows the answer.

VWhat happens is that you can fill up the
| ower drywell in the vessel to the top of the active
fuel, about two-thirds correct, to the top of the
active fuel. It is a closed system and so you w ||
al ways keep that core cover ed.

It doesn't take any fancy calcul ation
You just take all the breaks and the water fl ows from
t here, and what has happened in this plant is this
| ower drywell volune is only 700 cubic neters, okay?

The lower drywell volume in all these
plants is huge. You can't flood the outside, okay?
So you can talk about filling it up to two-thirds of
core height, but the outside is enpty.

On this one, not only is the inside full
but the outside is all full of water. So you are
assured of core coverage on this one.

MEMBER WALLI S: As | ong as you renove t he

heat ?
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MR. RACG Yes, decay heat renoval goes out
t hr ough t hose passi ve heat exchangers. | nean, there
is no noving parts there. | knowthat | amnot giving
you a convi nci ng answer .

MEMBER LEI TCH: | have to think about it
for alittle bit. Go ahead.

MR. RAO  You know, if you just | ook at
this, thisis drawn to scale. This is only 700 cubic
neters down here to the top of that. And that is a
t housand cubi c nmeters over there and that pool is not
showi ng up there.

MEMBER LEI TCH:  Yes, but you are relying
on a safety systemto fill it up?

MR. RAC Well, that is how you keep two-
thirds core in the operating plants, too. You have a
safety system The safety system is the gravity
driven pool. That's all it is. It is not anything
nore conpl ex than that.

So what you seeinthis plant is the water
volume that is a true nmeasure of how well this plant
behaves, you have got about 2=to-2-1/2 tinmes as nuch
wat er as any of the operating plants.

MEMBER LEI TCH:  In the vessel

MR. RAQ In the vessel, yes. And the

other thing is that not only do you have nore water,
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but you have got a |l arger steamvol une. Renenber that
| mentionedthis, that you have and 80 percent void in
t he chi nmey.

So when you get a reactor isolation, the
transient response is a lot better. You have got
twi ce as nmuch steamvol une, and so you have got about
half the pressure rate in the standard operating
pl ant .

This shows what happens to the water.
Initially, the water -- this is from a TRACG
nodal i zation, and initially the water is on the
out si de of the stand pi pes, and t he downconer, and in
t he core region.

The chi mey i s voi ded, and when you get to
reactor isolation, this water basically cones down and
fills out the downconer, and fills up the chimey
region. And that fills up the water | evel to about 8
nmeters.

So that's how nuch water there is in the
vessel . There is a ot of water. This shows the
pl ant response, conparing different plants. You can
see that the ESPWR has a |l ot nore margin than past
pl ant s.

This is the water | evel above the top of

the active fuel follow ng a pi pe break. The jet punp
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plants, | was nore generous to them and showed t hem
recovering fromthe top of the active fuel, rather
than two-third core height.

And t he ABWR doesn't uncover, because it
does not have any |arge pipes, and recovers because
you inject water. And these have to be done in the
100 or 120, or 200 seconds. Very fast. Sonme of the
earlier plants were a ot faster than that.

Inthis plant, the water | evel initiative
drops because the water comes fromoutside the shroud
and into the core region, and so that is why you see
a drop in the water |evel

Then you get fl ashi ng and
depressurization, and then the water level slowy --
it takes about 600 seconds before you get to the
m ni rumwat er | evel, and that is when the water starts
flowng in by gravity. The pressure is | ower enough
inthe vessel and it starts runni ng water makeup, and
it does not recover as fast. These ones cone back
really fast.

Thi s one, because the gravity flowis not
as fast, it doesn't need to cone up any faster, but
the core is still covered. So what it shows is that
this plant is a lot nore forgiving, and the other

thing to notice is that when we went out fromSBWR to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

233

ESPWR, we actually inproved the response.

Soit is not just a power uprate where you
| ead i nto the margi ns. W have actual ly retai ned t hem
the margins that we had, and maybe got a little
better.

So this is a picture of some of the
hundreds of pages that | keep nentioning that we
submtted to the staff to basically give us approval
t hat we know how we cal cul ate the plant response out
here. It is reasonable, and sone of this stuff can be
done in the back of an autonobile.

But thi s does gi ve us confi dence t hat what
we are getting out the code is good. Where we are on
the overall status, and | am down to ny last two
charts, i s we had made extensive submttals to the NRC
in 2002, and we had several neetings and conference
calls interactions, and in fact we net yesterday and
we met this norning.

The NRC staff has done an extensive and
t hor ough revi ew of about 300 plus RAls, and a few nore
that are coming fairly shortly. According to the
pl an, final responses by GE are due by August 15th,
and we will neet those dates.

The draft DSER i s due m d-Cct ober, and I

believe it will cone back to the ACRS and t he t her nal
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hydraulics comm ttee before we get the final safety
eval uati on report.

And we are trying to work out a schedul e
for additional application submttals governing ATW
stability, and the AOO is sort of in between this
subm ttal and additional RAlSs.

MEMBER WALLIS: So the big date for youis
sonetinme in Cctober is it? Wen is the big date for
you when we are going to see you agai n?

MEMBER WALLI S: Sonetine after October
15th, after the draft SER. | think they are trying
for sonetine in Novenber.

M5. CUBBAGE: We are planning for the
subcommi tt ee.

MEMBER WALLIS: So we have got plenty of
time to do our honmework haven't we?

MR.  RAO It is good summer reading.
After that, we will do the preparation of the SAR, and
the certification, and we are expecting FDA approval
in 24 months after the submttal.

And Dana chal | enged me when | cane to the
ACRS a fewyears ago, he says nake your submttal s and
see what the newNRCwi Il do. And by the tinme that we
make the submittal they becone 12 nont hs.

The charges for the comng nonth is to
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make sure that GE responses are tinely and conpl ete,
and that we get -- they are looking for conplete
t echnol ogy closure with no open itens.

W believe that we have done an extensive
program and we have been responsive to the RAl's, and
we believe it is a good conplete program Wth a 50
pl us year technol ogy and design program and this is
a BAR with | ess conponents that you need to anal yze.

It is easy to understand the safety
response. The analysis is sinplified and basically
our goal is that this is a programthat is nmade and
run by industry and it i s not funded by t he gover nnent
or any other organizations.

It is an industry-run program and
mnimzing the regulatory risks is one of the key
factors in going forward with this. And both the
conmpany is conmtted to this, and interested parties
arereally interested in this design. So, thank you.

MEMBER LEI TCH: You have not di scussed any
ventilation systens here. |Is that on GE' s scope of
suppl y?

MR RAO No, we didn't discuss the
ventilation system | focused primarily on the stuff
that is related to the TRACG approval, and thi ngs t hat

were onthe table. There is a whole | ot of stuff that
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we di d not di scuss, such as structures, and material s,
and ot hers.

MEMBER LEI TCH: But when you say there is
no diesel, sone of those ventilation systens are
safety grade systens that need diesel s?

MR RAC No. Remenber that the ECCS
systens are all inside and they need no cooling
Not hi ng i s needed for those.

MEMBER ROSEN: No st and- by gas treat ments?

MR. RAO. No stand-by gas treatnents, and
so none of those -- that is the advantage of greater
passi ve systenms. You get rid of the whole HVAC, and
you get rid of all the water systenms. It really does
sinplify the plant.

It is hard to inmagine getting something
sinpler than this. Wen we did our cost estimte, you
will see -- well, we won't share that obviously, but
if you order a plant, we could provide you one. But
you can see, and | would like to say that we have
essentially got the safety systens for free, because
what it is, is a fewtanks of water, and a few val ves
connecting themto the vessel

And when you | ook at the design of the
contai nnent, and in fact we were actually planning to

reduce the design threshold to even | ower than that
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for the ABWR

But our structure people told us that you
don't save anything by reducing the design pressure
any further. So we kept it the sanme as the ABWR,
because there are other considerations, |I|ike
shiel ding, and just holding up the equipnent of the
bui I di ng.

MEMBER ROSEN: |t woul d be good to hold it
up.

MR. RAO Yes, you have got to hold it up,
and so in a sense we have got the contai nment, and t he
safety systens for free.

MEMBER RANSOM  What is the regul atory
risk that you refer to? | nean, just getting it
t hrough the process?

MR. RAO Cetting it through the process.
You can see how long --

MEMBER RANSOM |Is there any reason why
you think that woul d be unusual ?

MR.  RAC Well, we got burned in the
earlier days on the SPWR, and | amnot trying to find
fault with anyone. Like you said, there is enough
fault for us, and there is enough fault on the NRC
side, or even our sponsor's side, okay?

So there we did things in parallel. W
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have adopt ed a st ep-w se approach, whi ch has m ni m zed
what we are doing out here. W don't go to the next
step until we have a draft SER and that is what we
are trying to do.

W won't go to the SAR and certification
until we knowthat we have got testing and the coreis
approved. W won't go to the COL stage until we have
got the draft SER, and the SAR, or the certifications.
So that is what we are tal king about when we say we
want to make sure that we can get closure.

MEMBER ROSEN: What about the fuel? Is it
t he sane?

MR RAO It is the standard fuel. It
will be standard. It will keep changi ng, and t he way
it works is that basically you use the |atest fuel
design that is developed. And it has a nuch shorter
cycle life than the vessel in the plant.

CHAI RVAN BONACA:  Shorter bound.

MR RAO  Yes.

MEMBER ROSEN: What do you foresee in
ternms of plant orders? | mean, or the possibility of
pl ant orders.

MR. RACG W can't get into plant orders,
but what we want to do is to be sure that we are ready

when the issue conmes up, and that is the reason that
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we started this process obvi ously, because our feeling
was that we need to start getting ready because thee
isalot of stirring and people are showi ng i nterest,
and we want to make sure that this is the plant of
choi ce.

But again you mght have heard sone
presentations at the ANS neeting, where a utility
person stood up and plotted a chart of costs versus
this. The cost of the X-axis is this, and Y-axis, and
made a 9- by-9 bl ock thing, and he put different plants
on that.

And the ESBWR was on the | ow cost bl ock,
but he had the risk high because we didn't have sone
of the regul atory approvals. And so that is one that
is easy to do. Costs sonetines cannot be fixed, and
to cone down and you can reduce the risk

So the way the utilities make a deci si on
is cost and risk.

MEMBER KRESS: W are talking about
economi ¢ ri sk.

MR. RAO Yes, commercial risk. You start
on the process --

MEMBER KRESS: And you may not every get
over it.

MR. RAQ But definitely not a safety
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risk.

MEMBER KRESS: | knew that couldn't be
right.

MR. RAG An econonic risk, a comercia
risk.

MEMBER KRESS: Yes, commerci al .

CHAI RVAN BONACA:  Ckay.

MEMBER WALLIS: And this is no letter or
anything like that involved?

MEMBER KRESS: | can't see any point for
aletter at this point, at this time. | think we are
just getting our feet wet on this certification
process, and it is a good start.

| think we know a | ot now and know what
the process is, and I don't know when the right tinme
for aletter fromus is, unless you guys have heard
sonet hing that you think is pathol ogi cal about this.

MEMBER WALLIS: Well, the thing is, this
isavery optimstic and i npressive presentation, and
it isalsothat the tinme scale has not been distorted,
and you stayed within your tine.

And the thing that | just don't know yet
isif there are technical issues. |If there are sone
sort of major things that we are going to have to

t hi nk about. W just don't know yet.
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MEMBER KRESS: Wl |, clearly if there are,

they would lie in the real mof has there been enough
testing to qualify TRACG and does TRACG do the job.

MEMBER WALLI'S: That's right.

MEMBER KRESS: And | don't think we know
enough about the test results. W know a | ot about
t he program now to nake a judgment.

MEMBER WALLI'S: We don't knowthe quality
of the docunentation yet.

MEMBER KRESS: We have not | ooked at it
very cl osely.

MEMBER WALLIS: And if the quality is too
bad, we just won't read beyond page 2 or sonethi ng.

MEMBER Sl EBER: VWell, the road map is
going to be the SER

MEMBER KRESS: | think the SERis it.

MEMBER SI EBER:  So what ever we do, we are
going to do after we see a draft SER

MEMBER VALLI'S: Well, we are goi ng to have
to |l ook at some docunentation before we see the SER

MEMBER SI EBER:  That's right.

MEMBER KRESS: Oh, yeah, we will have to
read sone of this, but at this point | see nothing
pat hol ogi cal that requires us --

VEMBER WALLI S: It is conceivable that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

242

some of us in reading the docunentation rmay cone up
with significant points.

MEMBER KRESS: Yes.

MEMBER WALLI'S: | mean, we don't want to
just wait until Novenber.

MEMBER KRESS: No, the sooner they know
this, the better, if there is such a thing.

MEMBER WALLIS: But if we did have points
that we need to delve into, can we comunicate with
the staff?

MEMBER KRESS: Yes, definitely. | think
it is incunmbent on us to get started review ng the
TRACG docunent ati on

MEMBER ROSEN: And how about the test
docunent ati on?

MEMBER KRESS: And t he test docunent ati on.

MEMBER ROSEN. How do we get this stuff?
Do you nmeke it available to the staff?

MEMBER KRESS: W have a CD of it.

VEMBER ROSEN: Does it contain all the
test reports?

MEMBER KRESS: Well, | don't knowif all
of themare there, but there were alot of themthere.

MR. CARUSO Steve, this is Ral ph Caruso.

| believe that includes everything. Everything that
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the staff has, all the nmenbers have. It is all on
t hat CD.

MEMBER ROSEN.  Ckay.

MR CARUSO: | understand that there are
some menbers that have a probl em openi ng sone files,
and we will talk to you about that. W wll figure
out how to deal with that.

MR. RAO And that is a 400 page report on
t hat val ve.

MEMBER ROSEN: And it is on the CD, Ral ph
tells ne?

MR RAO  Yes.

MEMBER ROSEN: | have not opened t he CD or
even tried yet. But | wll.

MEMBER SI EBER: | did.

MEMBER KRESS: Unless you guys have got
nore to say, | guess | will turn it back to you.

CHAI RVAN BONACA: Thank you. All right.
Thank you very nuch for the presentation. It was very
informative. Wth that, we will now take a break
until 3:00 p.m

(Whereupon, at 2:41 p.m, the neeting was
recessed and resuned at 3:05 p.m)

CHAI RVAN BONACA: The neeting is called

back to order. The next item on the agenda is the
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Expert Elicitationin Support of Ri sk-Inform ng 10 CFR
50.46, and that is -- | see here Dr. Shack.

MEMBER SHACK: Well, as nost of you are
aware, there was certainly an effort to devel op arisk
informed alternativetothe present maxi mrumLOCA br eak
size, and the staff is | ooking at ways to characteri ze
LOCA frequenci es.

| think eventually we will have an SRM
that directs youto areconciliationof LOCAfrequency
di stributions based on service data, probablistic
fracti on nechani cs.

And since one has a very, very --
fortunately one has a very weak database for |arge
break LOCA events, expert elicitation to sonehow
converge the results and get sone handle onit. And
they are inthe mdst nowof their expert elicitation,
and Robert Tregoning is going to give us an update of
how t hey are goi ng about the expert elicitation.

And we have a nunmber of very elicit
menber s who are hi ghly experiencedinthis arcane art.

MR. TREGONI NG That is what | am banki ng
on.

MR. NEWBERRY: Before Rob gets going, | am
Scott Newberry from the Ofice of Research, Risk

Assessnent staff, and Rob's presentation, |ike Dr.
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Shack said, is focused on the expert elicitation of a
much | arger activity to risk-informng 10 CFR 50. 46.

And as was indicated, there is a recent
March SRMs which many of you may have read. It is
quite an SRM and | think I just wanted to put sone
context on the briefing here.

There i s consi derabl e activity wappi ng up
now as a result of the SRM Eileen MKennais herein
case you have questions or thoughts on the rule
maki ng, which is beginning to pick up as | said.

So there are staff on the NRR working on
all aspects of the rule, as is ny staff in research.
And al | three divisions are thinking about what arule
woul d | ook |i ke.

The industry is working as well. There
was a nmeeting just herethis last nonthwithlicensees
and NElI, where they are thinking of submtting
material that would relate to other aspects of the
rul e, and consi derations of theloss of off-site power
requirement in the rule.

And these interactions will proceed. So
| just wanted to comment that there is a lot of
aspects going into 50.46. Eileen and Hossein are here
in case the committee wants to ask a question that

m ght be outside of Rob's area. He is focusing on the
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expert elicitation and | amsure that we are going to
be here quite a few tinmes tal king about all of these
aspects. So we are glad to be here.

MR. TREGONI NG  Thanks, Scott. As both
Scott and Bill nentioned, it is a very broad and
chal l enging effort that the O fice of Research and NRR
are undertaking, and today we are really | ooking at a
pi ece of that effort.

It is apiecethat we have been | ooki ng at
for quite some tine, and so technically we have been
t hinking about it for a while, and we have been
pl anni ng and devel opi ng issues and frameworks, and
things like that, to deal with the specific issues.

So this seened like a really opportune
time given where we were in the schedul e, and given
people's interest, to cone in and di scuss at | east one
very inportant technical phase in the project.

Certainly not the only, but one of the
necessary techni cal phases inthe process, andthisis
an expert elicitation that we are conducting in
support of this broader effort to |ook at
redevel opnent of a full spectrumof LOCA frequencies
that we would use to support this risk-inforned
reeval uation effort.

So |l don't want to forget Lee, who i s al so
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her e. So any nmessy statistical or elicitation
guestions, | amjust going to cede the floor at that
poi nt, and rmaybe duck into the hal |l way get Lee up here
to answer those.

Sol will be fielding any easy and gener al
guesti ons and any specific questions, Leeis back here
to handle the really tough ones. Just an update of
what you all have heard just to refresh everyone's
nmenori es, and what's happened since the |l ast briefing?

The last time we cane in to talk about
this was a little over a year ago, May of 2002. This
was a conbi ned subconmm ttee neeting, Materials Ther nal
hydraulics and the PRA fol ks, and we told you about
the interi mLOCA frequency elicitation effort that we
had recently finished.

This first effort was in support of the
ECCSreliability-feasibility study that was really one
of the initial conponents that kicked off the 10 CFR
50.46 effort. So we focused primarily onthisinterim
solicitation, and how we conducted it, and what the
results were.

But we al so gave you sone of the broader
pl ans that we had at the tinme for redefining the LOCA
break size. W discussed conceptually at |east the

elicitation, and | got some good feedback fromACRS at
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the tine.

We certainly tried to incorporate and
i mpl ement as nuch of that feedback as had been
possi bl e. So this was really a good fundanental
buil ding neeting that we had | ast year.

But really even prior to |last year, we
have been tal ki ng about and thinking about this all
t he way back, a coupl e of years back, back i n March of
2001, when | think we were first here tal king about
the technical reasons of why we needed to go about
doing this LOCA reeval uation

So what has happened since May 2002, and
| am just going to highlight a couple of the
m | estones right now, and we will certainly go into
much nore detail about all of these mlestones
t hr oughout the presentation.

But sonme of the nore significant things.
W have actually selected our expert panel and
facilitation teamthat are going to be conducting and
participating in the elicitation.

We have had the kick-off neeting for the
elicitation effort. This was February 2 through 4 of
this year. Again, these are roughly chronol ogi cal
order. So this was done in about Novenber, and this

was in February.
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As Scott nentioned, in March, we had the
SRMi ssued on the Option 3 plan for risk inform ng 10
CFR 50. 46, Appendi x K and GDC- 35, of which the LOCA
redefinition was one of four pieces of that.

And certainly a focus of the SRM if you
| ook at the SRM as many of you have, even t hough LOCA
redefinitionis only again 1 of 4 of the areas that is
bei ng evaluatedinthis risk-infornedreeval uation, it
occupi ed about 80 to 90 percent of the SRM with a | ot
of very specific direction fromthe Conm ssion.

So t he Commi ssi on has obvi ously sone very
strong view points and very detail ed view points on
how we needed to proceed in this area. So this was an
i mportant mlestone, and it focused to reeval uate the
pl ans t hat we have up until now, and to nake sure that
we have i ncorporat ed the Comm ssion's directionwthin
t hose pl ans.

After that, we have had a second neeting
with the expert panel andthe facilitationteam where
we reviewed sone interimresults that we had, and this
was really a final neeting before we go into the
elicitations thensel ves.

We had this neeting -- this was a two day
nmeeting that was held last nonth, the first week in

June, and then finally since then, and this is again
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a broader neeting, and we had a broader public neeting
to discuss the 10 CFR 50.46 effort.

This was alittle bit -- a coupl e of weeks
after this neeting, and the elicitation was also
di scussed there. So a | ot has happened since t he | ast
time that we were here.

MEMBER WALLI'S:  This public nmeeting, did
you have many representatives other than industrial
peopl e?

MR, TREGONI NG We had one didn't we?
Anybody other than industry at the public neeting;
didn't we have one? It was primarily NElI and the
owners groups.

MEMBER WALLI S: Because | woul d t hi nk t hat
any revision of the LOCA definition would be of
interest to certain sectors of the public.

MR. TREGONI NG  That public neeting was
broader than that. It was the 50.46 effort in
general . So with that neeting, we only briefly
touched on the elicitation effort. Mybe a coupl e of
m nutes in the neeting.

It dealt nore with the SRMi n general, and
what the framework of --

MEMBER WALLIS: So the timngisn't right

for the public to get involved?
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MR. TREGONING Well, once we get alittle

bit further onthe elicitation, there will certainly
be sonme nore public neetings dealingspecificallywth
t hat .

So et me summari ze where we are at, and
again we will get into nore detail on all of these,
but | just wanted to pick sone of the big picture
bull ets here of where we are at in the elicitation,
and we will get into a lot of these in nuch nore
detail as we go.

But at least -- and this one is ny
opi nion, and | hope that it is managenent's opi ni on,
and hopeful 'y ACRS opi ni ons at the end of the day, but
| really feel like the elicitation objective and the
approach that we are following is consistent with the
gui dance that we got in the SRMfor the devel opnent of
LOCA frequenci es.

And | use the termnear-termhere, because
if you look at the SRM and |I will put some of the
salient features up fromthe SRMin a mnute, they
tal k about | ooking only for the next 10 years or so.
So that is what | nmean when | say in the near term
sort of now and into the near future for these LOCA
frequenci es.

The elicitation effort is structured in
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such a way that we will get LOCA frequencies as a
function of |leak rate and operating tine. Leak rate
is inmportant. W are |looking at the full range of
LOCAs, and now just LBLOCAs.

We think that it is inportant froma risk
base not to look at just absolute values, but
relatively how these different break sizes conpare.
So we think we would be remiss if we |ooked at a
reeval uation of just the LBLOCA frequency, or LBLOCA
regi me, and then neglected the small break and nedi um
break, because we would not have a consistent
conparison at that point.

So we are | ooking at the full range, and
we are | ooking at it as the function of an operating
time, and we are considering both piping and non-
pi pi ng contributions to these LOCA frequenci es.

And both inplicitly and explicitly | ooking
at considerations or contributions fromall nodes of
pl ant operations.

MEMBER WALLI S:  And t he wrong pi pi ng woul d
be sonmething |ike the Davi s-Bessie event?

MR, TREGONI NG  Yes.

MEMBER WALLI S: I think you won't have
difficulty if you cone up with a concl usion that that

was a very unlikely event.
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MR. TREGONING Well, if you |l ook -- one

of the big challenges in LOCAestimationingeneral is
that it is always the -- that the surprises are the
one-time events and are the things that nake provide
t he bi ggest challenge at the end of the day.

And we have had a | ot of di scussion anong
t he panel about that, and that it is not always the
t hi ngs that you know about. It is the things that you
don't know about that are really the significant
contri butors.

MEMBER KRESS: | think it was an unlikely
LOCA.

MEMBER WALLIS: Well, there was a | eak.
You know what | amgetting at.

MEMBER KRESS: You are referring to the
| arge break LOCA.

MR, TREGONI NG I know what you are
getting at, and we have done sone work and had sone
di scussi on anong the panel at going back over the
operating experience and | ooking at simlar one-tine
surprise mechani snms, things that have happened once
that we don't expect, and we have good reason to
expect won't happen again.

And to try to provide sone rational

assessnent of their frequency and potential severity.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

254

It is not an easy thing to do. | don't want to say
that it is. And it is certainly a big challenge in
this project. But we have certainly tal ked about it.

MEMBER POWERS: Maybe you will get into
this later, but | ampuzzled. |If you have sonething
actual ly that occurs that is unexpected, and suppose
we put that in a class of unexpected things, stuff
t hat happens.

And we ask a Baysi an howlikely is it that
unexpected stuff will occur that has a high potenti al
of leading to a |l arge break LOCA, and you cone up with
a pretty high nunber don't you?

And you can argue perhaps to ne that TM
wi | | never occur again, but you can't argue to ne that
smal | break LOCAs never occurs again. You can argue
to me that erosion of a hole in the head by boric acid
will not occur, but it is difficult to argue to ne
t hat something of simlar surprising character wll
never occur again.

And you will be glad to provide us with
lists of things that degrade materials.

MR. TREGONING O course, and what we
have tried to doin this exercise, at | east again very
explicitly, is tolook at the -- and | will get into

this in nore detail, but to |l ook at the areas within
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the plant that are LOCA sensitive.

Thi nk about the systens, and think about
t he degradation nmechani sns that could occur. Think
about the | oading that could occur, both typical and
surprise,andtry to consolidate all that information
and make an assessnent as to howlikely you think that
t hose specific sets of conditions are.

And given the likelihood that they occur
how severe they will be after the fact.

MEMBER POVERS: Wel |, doesn't the Baysi an
estimate give you a floor under your frequency?

MR. TREGONI NG The thing with the Baysi an
estimate, what you can do easily | would grant you, is
that you can add all of the surprise mechani sns that
you have had in your PI and get a frequency of
surpri se nechani sns.

VWhat is harder is finding the conditional
LOCA severity for those given surprise nechanisns. |
can say that with pretty good certitude because we are
trying to anal yze Davi s- Bessi e now for al nost a year,
and we have put a lot of time and resource into it,
and | think we are finally comng closer now to
understanding or having an assessnment which is
somewhat realistic.

But | don't know that every event has
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received that sane scrutiny or it is even possible.

MEMBER WALLIS: Well, to go on now, both
TM and Davi d- Bessi e had hunan behavi or aspects, and
| amnot quite sure how you are going to take account
of that in your studies.

MR. TREGONI NG Hopefully that will cone
out later. | do talk about that, and we get into that
in another slide. Sol amsure that we will have sone
nore di scussi on when we get to that point.

The other thing that we are | ooking at is
-- and | amcalling themenergency faulting, but those
one-tinme |l oads that are unlikely over the operating
hi story of a plant. Things |ike earthquake | oadi ngs,
and very large transi ents, and very | arge wat er hamer
transi ents.

W are not trying to analyze their
frequencies inthe elicitation, but we are trying to
say that given this | oading what is the conditional
LOCA probability.

We are specifically avoi di ng anal yzi ng t he
frequencies in this effort because there has been
agai n over the history of the nuclear power industry
al ot of work | ooking at anal yzi ng frequenci es, and we
don't want to supersede that.

MEMBER WALLI S:  And you are avoiding this
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one?

MR. TREGONING We are not avoiding it.
W are trying to -- what we are trying to do is to
provi de i nformati on or tool s that can be conbi ned with
that past work to determine the final LOCA
probability.

MEMBER WALLI S: Does this include
sabot age, terrorism and that kind of thing?

MR. TREGONI NG What we are doing at this
point is again we are defining | oadings at a certain
magni t ude on the pipe. Now how you get that | oading
could --

MEMBER WALLI S: Could be caused by a
terrorist?

MR,  TREGONI NG -- be a variety of
reasons, okay?

MEMBER WALLI S: And that s being
i ncl uded?

MR. TREGONI NG Agai n, we are definingthe
| oadi ngs because we are trying to nake sure that we
have a scope that we can deal wth.

We have 12 experts, and nobst of the
experts that we have are experts in materials, and
they are experts in plant operation, and they are

experts in piping, and they are experts in structural
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nmechani cs. They are experts in materials.

So we need to nake sure that we have a
consi stent framework that the information that we get
out also matches their expertise. They are not
necessarily experts in terrorist activities, or the
i kel ihood of terrorist activities.

So all we are trying to do is to give
people a framework that they care confortable, and
that the experts are confortable with. And this was
one thing that we touched on for touching sone of
t hese, and again, very unlikely events that could be
due to sonething | i ke an earthquake, |like a terrori st
event.

And one way that the group deci ded woul d
be the easiest to deal with, and the npst consistent
wi th our experti se.

MR.  NEWBERY: Bob, let nme clarify in
response to one question. The question was asked are
we considering terrorismevents here. | think that
the staff and the Commi ssion is still |ooking at the
gui dance that we need to give on all rule nmaking
activities with respect to terrorism

So | think that the answer is -- | would
answer it no at this point.

MR TREGONI NG Not specifically.
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MR. NEWBERY: Not specifically, but the

SRMcertainly has guidanceinit relativetothat, and
how you woul d inplenment this rule.

MR, TREGONI NG The other thing that |
woul d add certainly is that there are other efforts
within the agency that are specifically addressing
t hat question, and that is not to say that we would
certainly not to |l everage agai nst some of that work as
we go on here.

CHAI RVAN BONACA: But com ng back to
Prof essor Wallis' question, the failure of rel evant
progranms to control age nechanisns, for exanple, is
not included in your evaluation. It is strictly
engi neeri ng.

MR. TREGONI NG By rel evant progranms what
do you nean?

CHAI RMVAN  BONACA: Well, nothing from
preventing the boric acid control program weld at
Davi s- Bessi e.

MR. TREGONI NG Well, again we | ook at al
of these and you will see when we get into the details
that we talk about for each of the degradation
mechani sns that we have identified, we talk about
mtigati on and nmai nt enance procedures that you woul d

use to conbat that particul ar degradati on nmechani sm
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CHAI RVAN BONACA: O preventive.

MR. TREGONING O preventive. Well, yes,
to conbat or prevent, and there is certainly an aspect
of all these degradati on mechani snms where there is a
i kelihood that they won't be carried out correctly.

That they will be carried out incorrectly
and the i ncorrect actions will actually exercebate the
problem So, yes, we will be definitely considering
t hat .

And again if you |ook back over the
operati ng experience |i ke you all had nentioned, and
specifically those types of events that are nost
prom nent interns of the challenges that they giveto
t he system

The elicitationitself, and1l will talk a
little bit about the phil osophy and the way that the
elicitation is structured. W are conbi ni ng aspects
of those groups in individual elicitation as we felt
it appropriate again to maxi mze the i nformation that
we get out of the experts, and also tailor the
elicitation to their strengths.

| will talk alittle bit about this. It
is separate fromthe elicitation, and | have got this
as sort of an aside if we get to it, but we al so have

plans in place to provide confirmatory analysis for
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the solicitation, as well as devel op a net hodol ogy
that we can use to continually assess LOCA chal | enges
nore rigorously and nore robustly as they come up in
the future.

MEMBER APOSTOLAKI S: What does
confirmatory analysis for the elicitation nean?

MR TREGONI NG It nmeans that the
elicitation will -- that the end result of the
elicitation will be essentially LOCA frequencies as a
functi on of break size.

MEMBER APOSTOLAKI S:  And are you goi ng to
confirmthat?

MR. TREGONING W would like to confirm
that by using some actual nodeling, probablistic
nodeling. And if we get tothat -- and the problemis
that the probablistic nodeling is going to take
obviously a while to devel op.

MEMBER APOSTOLAKI S:  But the experts may
have al ready used that nodel ?

MR. TREGONI NG Many of the experts have
used nodel s. There is no such nodel that is as
conprehensive as what we are in the process of
devel opi ng.

We have been working on devel oping

predictive tools in this area for 30 or nore years.
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Bill Shack can give a much better history than ne.
But they tend to be focused on a few different
systens, a few different mechanisnms. W have never
really tried to conbine things.

MEMBER APOSTOLAKI S: Wiy have you guys
dropped the word opinion? When you say expert
elicitationnow, istheelicitation expert, or are you
eliciting experts? Shouldn't it be expert opinion on
your elicitation, or is it too nmuch --

MR TREGONING | knew that | was never
goi ng to make you happy.

MEMBER SHACK: We are on Vi ewgr aph Nunber
4 of 29.

MR. TREGONING Yes. And | will apol ogize
up front if the term nology that | use is confusing.

MEMBER APOSTOLAKI S: Shouldn't it be an
expert opinion on this thing?

MR. TREGONI NG Expert opinion? W are
trying to get the opinions out of the expert, and ne
bei ng a non-expert inelicitationtermnol ogy, | m ght
of fend you with some of the term nology that | have
used.

MEMBER APOSTOLAKI S: | just nmake a quick
conmment .

MR, TREGONI NG Ckay. | hesitated putting
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this up there, but I figured that | had to do it, and
t he purpose is not to parse the SRMI| anguage, whi ch we
could spend the rest of the tinme that we have doi ng.
But to just put this up there. | pulled out about the
five salient points of the SRMthat are related to
LOCA frequency eval uati on.

And what | want to dois to use this as a
framework for how we think we are neeting this
gui dance, and | am going to spend nost of the talk
tal king about this, and conducting this practical
reconciliation of LOCA frequency distributions by
expert use of service data, the SRM and expert
elicitation.

This is what Bill used in his opening
remarks. As | amtal king about this, I want to --

MEMBER FORD: Excuse nme, but who gave you
that first bullet? Was that the instructions that you
got fromthe SRW?

MR. TREGONI NG Yes, these are fromthe
SRM

MEMBER FORD: Well, who is the techni cal
person who gave you that gui dance?

MR. TREGONI NG Again, it is the
Conmi ssi on.

VMEMBER FORD: Well, the reason that | am
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asking the question is that if you take the use of
service data from all of the various environnent
systens that we have in |light water reactors, you wil |
have just a randomscatter of data. And | fail to see

how you wi | | ever make any expert draw any concl usi on

fromthat.
MEMBER KRESS: That is making sense.
CHAI RVAN BONACA: Let' s gi ve hi ma chance.
MEMBER FORD: Well, | see nothing therein
that 1, 2, and 3. | see nothing at all about the

prediction of the tine dependent creation of the
anount of degradation. There used to be spot checks,
and | got a crack of such and such a length after a
certain time in sone random-- no?

And that is how | expect service data.
That at a certain tinme | found a crack in the steam
gener at or .

MEMBER SHACK: Well, that is certainly
i mportant to know, but it is not to say that between
1, 2, and 3 you don't cover that all, Peter.

VMEMBER FORD: Probablistic fracture
nmechani cs is just nechanics,a nd it does not tell you
anyt hi ng about the creation of the damage.

MEMBER SHACK: Sure it does.

MEMBER FORD: Sure it doesn't.
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MEMBER SHACK: It depends on how you do

it. If you build it intoit, it does.

MEMBER FORD: Ckay. Carry on.

MR,  TREGONI NG | don't know if | can
carry on after that. For nost of what we wll be
doing it wll be addressing this point that Peter

f ound so di stasteful.

MEMBER APOSTOLAKIS: | have a question,
t 00.

MR, TREGONI NG  Sure.

MEMBER APOSTOLAKI S: Why do you need to
reconcile it? | mean, sonmebody gives you high

nunbers, and sonebody el se | ow nunbers?

MR. TREGONING O course.

MEMBER APOSTOLAKI S:  And who does what ?

MR. TREGONING It depends. This has been
one of the historical problens. You see people com ng
in and usual ly using either service data or what they
claimto be service data, or probablistic fracture
nmechani cs, where they nodel sonething.

It is technically the sane system You
could get results that are easily -- and | am not
maki ng this up, but 10 orders of magnitude different.
Peopl e | augh, but that is not uncommon. And Peter is

shaki ng his head. That is a commobn occurrence.
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VMEMBER APCSTOLAKI S: | understand t hat f or

materials that is an increase of two orders in PRA?

MR. TREGONI NG So getting these guys in
the same room without killing each other is also a
good objective of this expert elicitation.

MEMBER APOSTOLAKI S:  So the experts then
are giving nore reasonable results or we don't know?

MR TREGONI NG Vell, we don't know
because they have not given us their results yet. But
that is one of the prinme reasons that we are doi ng the
elicitation, because of this guidance.

MEMBER ROSEN: Can we get off of this
slide?

CHAI RVAN BONACA:  We are on page four and
we have quite a ways to go.

MR. TREGONING | will goto 29, and | am
happy with that. So we are ready to nove on then?
kay, good. This is the general approach that we are
usi ng to address t he Conm ssi on gui dance, and we have
got essentially a four-prong approach.

Again, | amgoing to focus mainly on the
expert elicitation, although |I have got a couple of
slides at the end that tal k specifically about this.
| have touched on these al ready.

Agai n, we are making sure that we have a
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f undament al and consi st ent assessnment of t he operating
experience. W have constructed expert elicitationto
reeval uate these LOCA frequencies and to develop a
rel ati onship between | eak rates and break size, and
frequency, for all LOCA events.

And we are using this not just to give us
this relationship, but also to provide sone
fundanmental input that we can use in this conputer
code devel opnent.

Wy are we doing this? This is our
confirmatory analysis. W want to develop | think,
and | amnot trying to be egotistical, but I think if
we are successful, one of the first codes to hopefully
conmbi ne operating experience and PFM insights
t oget her.

That is a challenge. It is not easy to do
obviously, but that is the goal. That is what we are
shooting for. W also within this code, we want to
explicitly consider again LOCA contributions to
pi pi ng, and pm-piping conponents, and nost
i mportantly | ook at how ner gi ng degr adati on nechani sns
could evolve and what challenges they give to the
system

Theoretically if a code was mat ur e enough,

somet hing |i ke Davi s-Bessi e, you would get a hint of
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it, and if you have got good enough nodels built into
the code, you can assess the chall enges much nore
qui ckly than we have been able to do with Davis-
Bessi e.

And then the fourth piece is as inportant
as the code devel opment, but nmaking sure that we have
tools that we can do a continual assessnent, and one
of the things that we are doing here is we are
devel opi ng LOCA precursor databases, and buil di ng on
exi sting pipe failure databases to incorporate al so
non- pi ping failure statistics.

And of course the other thing that we
always try to do in research is identify nerging
degradati on nechani snms and conduct the appropriate
antici patory research to assess t he LOCA si gni fi cance.

Sothe rest of thisis goingto be focused
on that first point that Peter brought up. Howare we
going to conbine these three areas of operating
experience, probablistic fracture mechanics, through
the detailed solicitation, to give us what we are
| ooking for with this spectrum frequency for both
pi pi ng and non-pi ping contri butions.

MEMBER FORD: And you are going to gi ve us
an example of what a formal solicitation will be

provided? It will be data, or will it be opinions, or
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whatever it wll be.

MR. TREGONING It will be both, and there
will be data and there will be opinion.

MEMBER FORD: And there wll be
al gorithms, prediction algorithns.

MR. TREGONI NG No, not so nuch. Not the
elicitation. WEw Il assess for each expert howt hey
arrived at their opinions, okay? So they wll be
describing their predicted al gorithnms, but an out put
wi Il not be a predictive al gorithmfromthis exerci se.

MEMBER FORD:  Ckay.

MR,  TREGONI NG It is inportant to
under st and how peopl e are arriving at their opinions.

MEMBER FORD: | agree.

MR,  TREGONI NG I think that we have
caught a lot of this --

MEMBER SHACK: Why don't you just skip
ahead to nine so just we know what you are doing on
your elicitation.

MR. TREGONI NG Ckay. That's fine. The
formal approach to the elicitation, and these are the
6 or 7 steps that we are following, and | amgoing to
go into detail on each of these.

W have selected the panel and the

facilitation team and we have devel oped techni cal
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issues that we want to address, and that includes
defining the scope and objectives, and constructing
t he approach, and determ ning significant issues.

We have put alot of work i nto quantifying
t hese base-case estimates, and | have a lot of
di scussion on what these are and why they are
important within the franework of the elicitation

Essentially, they are going to be
quantitative estimates for well-defined piping
conditions. And we will have four sets of estimates,
two using primarily PFMM nodeling and two using
anal ysis of service history.

But they will be benchmarked to the sane
servi ce history data.

CHAI RVAN BONACA:  You nean, two esti mates,
and you wll have two separate teans providing
estimates regarding the sane set, or --

MR TREGONING W have four different
peopl e fromthe expert panel.

CHAI RMAN BONACA:  All right. Ckay.

MR.  TREGONI NG We have devel oped the
conditions from the whol e group. The whol e group
defined how t he anal ysis or what the anal ysis should
try to -- what the objectives should be and the

results shoul d be.
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The four people went off and they
col | aborated, and so in a sense they acted as a group
so that they knewthat they were using the same set of
operati ng experience dat a.

And then what you will see at the end of
the day is that they will cone back, and that is that
foll owup neeting that they had and presented their
results to the expert panel.

MEMBER POVERS: When you speak of
operating data, are you speaking only of nuclear
powered systenms, or are you al so considering other
systens?

MR. TREGONI NG Nucl ear. W are only
| ooki ng at the nucl ear experience.

MEMBER APOSTOLAKI S:  Worl dwi de?

MR. TREGONI NG Wor| dwi de, but obvi ously
we are heavily focused on the U S. But obviously the
dat abases that we | ook at and t he i nsi ght that we have
isalsopullinginthe worldw de experi ence, and three
of the panel nmenbers that we have are from overseas.
So we al so get worl dw de experience in that regard.

MEMBER PONERS: |s there areason that you
have excl uded fuel plant experience?

MR, TREGONI NG There is many reasons.

The materials are quite a bit different, and the
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operating experiences are different. | would just
personal |y say that they are not consi stent enough to
try to conbi ne those together.

| f we did, fossil plants have had LBLOCAs.
So | don't know that we would want to do that.

MEMBER SHACK: You nean the failure
mechani sns are quite different.

MR, TREGONI NG  Yes.

MEMBER SHACK: And if you have grade
failure of an axial weld seamin a cold fire plant,
t hat has absolutely no relevance to it.

MR  TREGONI NG And that has been a
degradati on mechanismthat has led to LBLOCAs in --

MEMBER WALLI' S:  Now, pipes have failed in
nucl ear plants fromthermal fatigue.

MR, TREGONI NG  Yes.

MEMBER WALLI'S: And | don't see anything
here about thermal. It seens to be all probablistic
nmechani cs peopl e. Yet the cores could well be
sonething that is quite different.

MR, TREGONING Well, again, we have a
nunber of piping system and plant experts on this
panel that know about thermal fatigue | oadi ng and have
experience dealingw th thernmal heat crackingin surge

line primarily, and feed water nozzl e and things |ike
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t hat .

But | am purposely not talking about
speci fi c degradati on nechani sns, but if you | ook at
t he nechanisnms that we have tal ked about, thernal
fatigue is quite prom nent and quite an i nportant one.

MEMBER WALLI' S:  Yes.

CHAI RVAN BONACA:  Now here you nust have
al so used the definition of a LOCA.

MR. TREGONI NG Yes, and | amgoi ng to get
to that, too.

VEMBER FORD: But you are identifying
specific code regul ati on notes?

MR TREGONING O course. We would be
remss if we didn't.

MR. G LLESPIE: | thought you just said
now t hat you weren't.

MR,  TREGONI NG | was not going to
identify themin this talk. You won't see themin
this talk unless you all ask about them

MEMBER FORD: Could | ask?

MR. TREGONING O course. Yes.

MEMBER FORD: Wl |, coul d you just quickly
tell us what the degradations are that you are
consi deri ng?

MR TREGONI NG Well, essentially anything
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that we think is rel evant. W have gone t hrough every
LOCA sensitive pipingandidentifiedthe material s and
degradati on mechani sns which are rel evant.

And they include the whole ball of wax,
fromfati gue, corrosion, corrosion of any vain, | GSCC,
PWSCC, trans-granul e or external stress, and chl oride
cracki ng and corrosion.

W have | ooked at boric acid corrosion,
and we have talked about thermal fatigue, and
mechani cal fatigue, nore highcyclevibratory fatigue.
A whol e host of things. Any fact, of course, is
i mportant.

Al'l the things that people classically think about.

MEMBER FORD: Well, thisis afairly high
| evel approach then, because from those that you
mentioned, there is no way of predicting it.

MR. TREGONI NG | amgoing to showyou t he
approach and | think youw Il have areally good sense
of where we are going once you see the approach. The
other thing we do is fornulate the questions.

If you look at where are at on the
schedul e, we are up to about here. W are still doing
sone little tidying up work in this area, and we
formul at ed our questions, and we are getting ready to

start conducting the individual elicitations.
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MEMBER APOSTCLAKI S: There was an

important bullet on the previous slide that we
ski pped.

MR TREGONING Which slide is that?

MEMBER APOSTOLAKI S: You ar e educati ng t he
experts as a group, but you are eliciting
i ndi vi dual | y.

MR. TREGONING That's correct.

MEMBER APOSTCOLAKI S: That i s a key el enent
her e.

MR, TREGONI NG  Yes.

MEMBER APOSTOLAKI S: So that everybody
comes to the sane understanding of the issues, but
t hen you have i ndividual --

MR, TREGONI NG  Yes.

MEMBER APOSTOLAKI S:  Are you goi ng t o show
us the names of the experts?

MR. TREGONING | was not going to show
you the nanmes, but I will tell you the nanes.

MEMBER APOSTOLAKI S:  Okay. When?

MR. TREGONING  Are you asking for them
now?

MEMBER APOSTOLAKIS: Are we? Yes.

MR.  TREGONI NG Wuld you like their

affiliations, too? Bruce Bi shop of Westinghouse; Vic
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Chapman, fornerly of Rolls Royce; Gary W kowski, of
EMC Squared, fornerly of Bechtel; Guy Deboo, who is
with Exelon; Sam Ranganath, fornerly of CE Pete
Ri ccardella, from Structural Integrity Associates.

Let me think. Karen Gott fromSKI; Hel man
Schul z of GRS; David Harri s, and Bengt Lydell of Aaron
Engi neering; and Bill Gal yean of I NEEEL. 1 think that
isit. And Fred Simon of | NEEL. W have Exel on and
West i nghouse.

MEMBER SHACK: But Westi nghouse was not a
utility person the last tine |I checked.

MR. TREGONI NG el |, i ndustry
partici pation.

MEMBER SHACK: Well, Guy Deboo is
industry. He is a utility.

MR. TREGONI NG  Exel on, yes.

MEMBER APOSTOLAKI S: Graham do you
recogni ze any nanmes that would be an expert on the
thermal fatigue --

MEMBER WALLI'S:  You have no academ cs?

MR. TREGONING W have no academ cs.

MEMBER WALLI S:  No one to keep you honest ?
These are all people wapped up in the nuclear
busi ness?

MR TREGONI NG  Yes.
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MEMBER WALLI'S:  Seriously.

MR, TREGONI NG  Yes.

MEMBER SHACK: But only one of them an
owner, with any ki nd of owner perspective. Like owner
of these assets.

MR.  TREGONI NG | would argue that
Westi nghouse, and Exelon, and GE, have simlar
per specti ves.

MEMBER WALLI S: Now | think that this
could be a contentious list for a public forum
eventually. You are going to have to defend the --

MEMBER SHACK: Wy don't you go to your
next slide which discusses the panel selection.

MR. TREGONI NG Yes, we spent a |ot of
time on the panel. It is not easy to do obviously.

MEMBER APOSTCLAKI S:  So t he academ cs were
not selected is what it says.

MR. TREGONI NG W | ooked at people from
across the board, there is no doubt, including
academ a. The difficulty with this panel is because
of the range of technical specialties that are
required, we were really |ooking for broad-based
peopl e, because we wanted t he nost wel | - f ounded panel
we thought we could get. These are not all the

specialties that we | ooked for, but these are sone of
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the primary ones.

W elimnated a | ot of very good people
who we thought were too narrow, because we were
| ooking for people that were, again, who had broad
experience in a lot of relevant technical areas.

Because again what we were trying to do
was in general boost the overall know edge of the
panel itself and keep it very broad so that the
di scussions could be fruitful.

I f we had a bunch of specialists, and we
had one specialist in each area, we never woul d have
gotten anywhere | don't believe.

MEMBER APOSTCOLAKI S: VWo is your
facilitation panel ?

MR. TREGONI NG The facilitation panel is
nysel f, Lee Abranson, Al an Kuritzky, Bennett Brady and
Paul Scott of Bechtel; and Ken Jaquoy of -- he is
formerly an industry consultant, and now i ndependent
consul tant .

MEMBER APOSTOLAKI S:  Except for Lee, has
anybody el se been involved in a elicitation?

MR TREGONING | don't think so.

MEMBER APOSTOLAKI S: This agency has
sponsored major efforts in the past, especially inthe

seismc area, and couldn't you get one of those guys
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to participate as a facilitator?

MR. TREGONI NG Well, when we picked the
facilitation team we wanted to make sure that we had
substantive experts that matched these fields al so.

MEMBER APOSTOLAKI'S:  And normati ve.

MR. TREGONI NG Right, and Lee is our
normati ve expert.

MEMBER APOSTOLAKI S: And so heis the only
one?

MR. TREGONI NG Right. So, yes, we could
have, but we did focus on making sure that we had
appropriate substantive experts. Do you disagree?

MEMBER WALLIS: Well, | amjust baffl ed by
the whole idea that there are normative and
substantive experts. but go on.

MEMBER APOSTCOLAKIS: Nornative is a guy
who is famliar with the process, and the issues
rel ated to the process of what you shoul d be, and what
the pitfalls are. You look at Lee. This is a guy.

MR. TREGONI NG But you don't have to
define it. Just |look at Lee.

MVEMBER APOSTOLAKI S And subst anti ve guys,
t hese are stress anal ysts.

MEMBER WALLI S:  Peopl e who know sonet hi ng,

right?
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MEMBER APOSTOLAKI S:  And know sonet hi ng

about the subject itself, but not the process
necessarily.

MEMBER ROSEN: | amast ounded and entirely
di smayed by the i dea that you have so few of the asset
owners on this, and you said that industry includes
them And |et ne give you an anal ogy.

| f you were about to constitute an expert
panel on some issue of great significance to the
airline industry, and had no one representing the
airlines, or one person representing the airlines, |
think that apriority would be to di scount the answer.

What i s your response to that? How coul d
you have possibly put this together this way?

MR. TREGONI NG The expert panel, and the
panel was known to people in the industry, and we al so
solicited nanmes fromthe industry.

MEMBER WALLI'S: That's the problem

CHAI RVAN BONACA: No, | don't think it is
a problem Wit a mnute now

MR. TREGONI NG Do you have a suggestion
of either a person or an entity?

MEMBER ROSEN: G ve ne 30 seconds and |
woul d, sure.

MEMBER KRESS: Are you i nplyingthat these
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experts are biased in their opinion?

MEMBER ROSEN: O course, | am It is not
only inmplying, but I amsuggesting that they shoul d.
That is exactly what experts do. They conme to the
question with their biases fromtheir experience and
poi nts of view.

CHAI RVAN BONACA:  Well, | would expect
that people from Westinghouse or CGE, which really
relate all their work to a real class of plants, et
cetera, would in fact have nore insight of plant
speci fic individual conpanies.

MEMBER ROSEN: | di sagree.

CHAI RVAN BONACA:  And who deal with pipe
systens for a full generation of plants, and t hey deal
with all theutilities and all the problens that they
have. So | personally think that there is sufficient
representation there for the industry, insofar as
expertise to have this kind of elicitation.

MEMBER ROSEN: | di sagree respectful ly of
course, M. Chairman.

CHAI RVAN BONACA:  Yes, | understand. And
| respectfully disagree with your point of view |
t hi nk that --

MEMBER SHACK: And you basi cal ly have t he

consultants that the industry typically hires to
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handl e a problemlike this. | nean, the first guy you
call is Riccardella.

MEMBER ROSEN: OF course, but that has
nothing to do with the constitution of this panel.
And | have already said ny point of view, is that if
you were an airline that you woul d have sone peopl e at
the end of the operating chain, the food chain, who
woul d be part of this process and who could | ater on
say, yes, | was part of it and | agree, or this nakes
sense overall. They have not done that.

MEMBER APOSTOLAKIS:  Well, when it says
operating mtigation practices, do you think that the
current panel nmenbers are very famliar with those?
Is that the expertise of the utility person would
have?

MEMBER ROSEN: Wl |, yes, that is one thing
for sure.

MEMBER SI EBER:  Those woul d be things | i ke

chem cal treatnent and those are devel oped by the

vendor s.

MEMBER ROSEN: O f normal circunstances
t hat occur.

MEMBER Sl EBER: | don't find that
of f ensi ve.

VEMBER APOSTOLAKI S: Def ensi ve.
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MEMBER ROSEN: O f ensi ve.

MEMBER APOSTOLAKI S:  Ch, offensive.

MEMBER SI EBER: | am not of f ended.

MEMBER APOSTOLAKI S:  Because the way you
wer e speaking and sitting down --

MEMBER SHACK: Well, we are on Slide 10 of
29, and we are headi ng towards four o' cl ock. So maybe
we will just register that note and nove on.

MEMBER KRESS: That would be unusual
woul dn't it?

MEMBER SHACK: | think we can have m xed
opinions int he panel as to whether it is a problem

MR. TREGONING  As we nove through the
process, we certainly will be getting feedback, and
the feedback will be welcone, as it always is, from
all sources. So if we get sone feedback that causes
us to go back and revi se sone of these things for very
good reasons, we are certainly open.

This is not a closed process and it is not
a process necessarily that when we are finished and
t he panel comes in with the final result that it is a
done deal .

MEMBER ROSEN:. | understand that you are
not offended if I don't |ike your process.

MEMBER FORD: Bill, I don't know how you
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feel about this, but it seenms to nme though that this
topic is of such inportance that it should be done
correctly. | amont saying that it is not bei ng done
incorrectly, but there is obviously a lot of --

MEMBER SHACK: Can | disagree with that,
Pet er ?

MEMBER FORD: Vell, there is a lot of
opi nions around the table. | think that before too
long there should be another try comittee, MM
t hermal hydraul i cs subconmittee neeting for a day and
di scuss this.

Once you have got sone nore or have noved
off the starting block, then --

MEMBER SHACK: Vell, they are off the
starting bl ock.

CHAI RVAN BONACA: They are al ready down t o
the 5th or 6th bullet.

MEMBER SHACK: But per haps we shoul d t hi nk
about a subconmittee neeting here, but we are noving
or they are noving right along. They have a schedul e
to neet.

MR. TREGONING SEMis aggressive and so
we have no choi ce.

MEMBER SI EBER | suggest that we do that

here, too, and nove right al ong.
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MR. TREGONI NG Ckay. We covered the

first bullet and the next thing | amgoing to | ook at
is how we develop the technical issues. We have
talked a little bit about this already. The first
thing we |ooked at was devel oping the scope and
obj ectives for the panel.

Agai n, | have brought this up many tines,
but again we are devel oping piping and non-piping
passive system LOCA frequencies as a function of
creating an operating time, and we are |ooking up
until the end of the |license extension period.

MEMBER WALLIS: That seenms to be to be
absurd. LOCA frequency is not a function of |eak
rate.

MR. TREGONI NG Wy not ?

MEMBER SHACK: Break si ze.

MR. TREGONING  Break size. But break
size has been built on leak rate historically if you
go back to 11-50. The leak rate determ nes the pl ant
responses.

CHAI RVAN BONACA: And | asked t he questi on
before the definition, and | am sure that you wll
giveit tone, but really what | had in my m nd before
was | i ke an event at VCsummer, where you had a | eak,

and woul d it be part of your database that you have to
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| ook at?

MR, TREGONI NG  Yes.

CHAI RVAN BONACA:  And | imagine it would
be, right?

MR TREGONING O course.

CHAI RVAN BONACA: | woul d |'i ke t o know how
it gets to be into that given that the definition of
LOCA is one that --

MEMBER SHACK: Any precursor that could
lead to a LOCA is obviously --

MR. TREGONI NG That i s a precursor event.

MEMBER SHACK: Hi s LOCA dat abase is very
spar se.

CHAI RMAN BONACA: | can wait on the
guesti on.

MEMBER SHACK: One or two, and we woul d
not need to be here anynore.

MR, TREGONI NG That's right. That's
exactly right.

CHAI RMAN BONACA: Thank you.

MR. TREGONING It is agoodthingthat it
i S sparse. W are |ooking at determ ning these
distributions for the topical plant operating cycle
and history,and again like | nentioned, we are

estimating conditional probability distributions for
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t hese rare events, including seismc and other |arge
unexpected --

MEMBER APOSTOLAKIS: WAt a mnute. You
estimate conditional LOCA probabilities?

MR TREGONING Yes. | had a bullet on
this earlier.

MEMBER APOSTOLAKIS:  And the experts do
t hat ?

MR. TREGONI NG Yes. The experts woul d do
t hat .

MEMBER SHACK: This is a conditional
probability. |If you whamit this hard, this is the
chance that it is going to bust.

MR. TREGONI NG They are not experts in
t he frequenci es of these events. But they are experts
onif you were given that event what woul d happen. So
it is well beyond the capabilities of the panel to
give the full LOCA probability distributions for these
rare things.

But it can be conmbined with other work
t hat has been done in the past to give you that. So
you have been trying to get the definition and I
finally made it there to the definition.

CHAI RVAN BONACA:  No, | already had the

answer anyway.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

288
MR. TREGON NG Can | nmove on?

CHAI RVAN BONACA: Go ahead.

MR. TREGONI NG We have si x categories of
LOCAs that we are |ooking at. Initially, we have
tired themto the leak rate threshold, and why do we
do that? Well, there is historical reasons for that.
That is how we have al ways done it.

MEMBER SHACK: | don't call a hundred-
t housand gallons a | eak rate.

MR TREGONING A LOCA rate.

MEMBER KRESS: That is a fire hose and a
hear se anyway.

MR. TREGONI NG We have si x categories of
LOCA, the first three of which are consistent with the
hi storical definitions of asmall break, medi umbr eak,
and | arge break LOCA.

And all we have done here is we have
further partitioned the |arge break LOCA size, and
this is the problemthat we have had all al ong.

MEMBER WALLI S: Why do you use thi s absurd
unit of gpmwhen you have got steamcom ng out of this
hol e?

MR, TREGONI NG Well, you can neasure
that. Wien | say aleak rate, thisisreally the rate

of the makeup system essentially.
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CHAI RVAN BONACA: I n the begi nning.

MR. TREGONI NG Ri ght.

MEMBER WALLI S: There are very nmany
different gallons at that tenperature than you do at
t he | eak.

MR. TREGONING Right. But wetriedto be
consi stent and that is why this is the makeup rate.
So we partitioned the |arge break size and again, to
exam ne trends that happen when we get up to |arger
break size.

O course, when you get to this big guy,
that is essentially that you are only tal king about
failures of the |largest pipes in the | argest pipes in
the plants. So this gets at our design basis right
here, and it gives us a narrow focus on just those
desi gn basis type accidents.

The ot her thing that we have done, which
| have not shown, but we have gone back and | ooked at
sone of the earlier correl ati ons between | eak rate and
break size, and we have reeval uated --

MEMBER WALLI S: | thought leak was a
dribble, and you try to figure out what is the
frequency of a LOCA as it is related to | eaks. You
are not saying that at all. You are saying that LOCA

frequency is a function of slow rate out the break.
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MEMBER SI EBER:  Ri ght.

MR. TREGONI NG Ri ght.

MEMBER WALLI'S: | thought what you neant
was that you detect a leak and it is dripping. What
is the chance now that the pipe is going to break.

MEMBER SHACK: That's not what he neant.

MR. TREGONI NG That is not what | neant
at all.

CHAI RVAN BONACA: They extended the
definition.

MR. TREGONING This has been typically
what has been called a LOCA. The |eak has not been
call ed a LOCA because it is withinthe makeup capacity
of the plant. Sone people have called themvery small
LOCAs over tine, but we have never really analyzedit.

MEMBER WALLI S: This is absurd. LOCAsize
based on, and what do you mean by that? The size of
t he hole based on the flow rate?

MR. TREGONI NG Yes, the size of the hole
based on the flow rate, yes.

MEMBER WALLIS: Then it has nothing at
this point to do with frequency?

VR, TREGONI NG It has nothing at this
point to do with frequency.

MVEMBER APOSTOLAKI S: The PRA defini ti on of
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the | arge LOCA is which one?

MR. TREGONING  This one.

MEMBER APOSTOLAKI S: Greater than 50007

MR, TREGONI NG  Yes.

MEMBER APOSTOLAKIS: So that is what, 8
i nches?

MR. TREGONING It depends on the system
but you are |looking at 6 to 8 inches. It depends on
the plant, and it depends on where the break is
| ocated, but it has always historically been about 6
i nches.

MEMBER SHACK: O ose enough for a PRA

MEMBER  APOSTCOLAKI S: And we have
confi dence that the experts can nake a distinction
bet ween sonething that is 4, 5, 6, categories 4, 5,
and 6? | nean, sonething that they can distinguish?

MR. TREGONI NG What happens here is that
when you go up in leak rate, you effectively elimnate
systems that you have to consider

MEMBER APOSTCLAKI S: So they are not
really thinking in ternms of 25,00 gpm or 100, 000.
They are thinking in terns of what does it really have
to break to get there.

MR. TREGONI NG Yes. W have devel oped a

correl ati on between | eak rate and break si ze that the
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experts are using. So | didn't show this, because
this is how the panel devel oped it.

MEMBER APOSTOLAKIS: Call it LOCA rate.
Leak is really --

MEMBER WALLI'S:  You only need to call it
frequency prediction. Nobody cares about this --

MEMBER SHACK: No, frequency is afunction

of size.

MR TREGONING  You have to care about
t hat .

MEMBER SHACK: It mekes a big difference.

MEMBER APOSTOLAKI S: Size does matter
her e.

CHAI RVAN BONACA:  That is the end point,
right?

MEMBER WALLIS: Well, let's nove on.

MR. TREGONI NG And we are |ooking at
three tine periods. The current tine period, which we
are at about an average of 25 years of operating
experience, and the design life, and then the design
life and extension.

So this is howthe experts -- this is how
we general ly classifiedtheissues which af fect LOCAs,
and this is inaccurate in a sense, because | don't

show safety culture in this, but you will see later
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how we roll in safety culture.

MEMBER APOSTOLAKI S: Safety culture.

MR. TREGONING Howwe try toroll it in.

MEMBER APOSTOLAKI S: What is your nane
agai n? Actually, Abranson.

(Laughter.)

MR. TREGONI NG You know Lee, and | can't
get away with that. | didn't say safety culture.
This is how we are dealing with the total LOCA
contribution. W split themas a group into passive
and active system LOCAs.

This is of course where we really have
service history data. Now, the elicitation is only
focusi ng on the passi ve systemLOCA, but obviously in
t he final nunbers that we devel op, we have to go back
and add wup the relevant active system LOCA
contributions in.

And for sonme sizes these are probably
going to be probably dom nant.

MEMBER APOSTCOLAKI S: So where there at the
bott omdo you have the tinme el enent in the sense that
somet hi ng can be arrested before it becones very bad?

MR. TREGONI NG Thetineelenment isreally
inall of this. It is in all of this.

MEMBER APOSTOLAKI S: But let's say that |
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am | ooki ng at aging mechani snms there at the bottom
and so | may have | ots of accel erated corrosion, and
it is a nmechanismon a certain time scale, but they
may catch it.

So all that stuff is there or are the
experts thinking exclusively in terns of the aging
mechani sm

MR TREGONING Tine is in here and tine
is also in materials, and that if you --

MEMBER APOSTCOLAKI S: But what do the
experts know about all of this?

MEMBER SHACK: The experts thi nk about how
long it takes to fail a thing by a given nmechani sm
and how many changes you have to find it. \Wat are
your chances of findingit, and all of that is sort of
rolled into the process.

MEMBER APOSTOLAKI S:  And t hey are experts
at all that stuff?

MEMBER SHACK: That's why you have a range
of experts, but yes, they are all sort of framed to
think that way. That is how piping stress anal ysts
and fracture nechani cs guys t hink.

MEMBER APOSTOLAKI S: Are these people
happy?

MR. TREGONI NG Happy in the PRA world, |
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t hi nk.
MEMBER APOSTOLAKI' S:  No, they can't be.
MEMBER FORD: Now just to conme back to ny
original outburst. | think I can understand now how
you are dealing with it, because you said -- | was

t hinking of trying to do this continuously, and you
are saying no. | amasking Karen Gott, for instance,
do you think that that piping system a 28 inch
schedul ed pipingina BARWII |ast under the current
operating conditions of normal water chem stries, and
being quite specific, will it last 25 years.

And you are just aski ng her that question,
and she says yes, no, and you say, well, why. And so
is that the way it is working?

MR. TREGONING Simlar tothat. Lee, do
you want to junp in here or do you want ne to do it?
He was getting ready to cone out of the chair. So I
figured I would call on himanyway.

MR.  ABRANMSON: Lee Abranson, Research
Essential |y what we are going to be aski ng the experts
in their quantitative judgnment is to nake rel ative,
rel ati ve conpari sons.

No one is going to be asked to make any
absol ut e nunber, and everything is going to be based

rel ative to base cases, and particul ar things which
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t hey have sone experience with, small break LOCAs, and
t hi ngs int he base case.

That is why we spent a great deal of
effort in developing base cases which would be
presumably understood in the same way by all of the
experts. And then each of the experts are going to be
asked to nmake conparisons to the base case.

And in particular, we are going to go
t hrough the range, and we are going to say, okay,
consi der a nedi um break LOCA, however you define it,
and say how do you expert the frequency of this to
conpare with, say, a small break LOCA, and sane
mat eri al, sane degradati on nechani snms, and so on and
so forth

So we are asking them to make relative
conparisons in the LOCA frequency under specific
conditions, and we are goingtotry to conpare as nuch
as we possibly can, apples with apples.

So that experts in their own mnds are
only going to have to say make a conpari son juggling
maybe one thing at a tine, rather than all things
t oget her. That is the general philosophy of this
whol e expert elicitation, is for the quantitative
estimates, and to neke relative nunbers conpared to

t hi ngs which they feel are pretty well established and
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pretty well understood, nanely the base cases.

MR,  TREGONI NG And in which we have
attenpted to quantify. So that links back to the
quanti fyi ng.

MEMBER FORD: So of the 12 nenbers that
you have, not all of them know a |ot about stress
corrosion cracking?

MR, TREGONI NG  Correct.

MR, ABRAMSON: Correct.

MEMBER FORD: O not a lot of them know
about the (inaudible).

MR, TREGONI NG  Correct.

MEMBER FORD: And so the experts who are
experts in those particular areas, will their answers
have a specific weighting conpared with the others?

MR,  ABRAMSON: Wll, we are certainly
giving each expert the option of opting out of a
process that they feel that they don't really know
very nmuch about it. That is another reason, of
course, for having a relatively |arge panel, because
then hopefully we will be able to get enough usefu
answers from enough people on the panel so that we
wi Il have sonme estinmate of the uncertainly.

And we are explicitly asking each expert

for uncertainties on each of their answers. So if
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sonmebody is particularly uncertain about it, it wll
show up in his responses.

MEMBER APOSTOLAKI S: But, Lee, if the
eval uati on of these bottom boxes there requires nore
t han one ki nd of expertise, why are you eliciting the
experts individually? Wuldn't it be better todo it
i n subgroups?

You just nentioned that you will have a
guy who understands the degradati on nechani sns, and
sonmebody el se who understands the intervention, or
preventive nmeasures and so on. So it would seemto e
that putting it in subgroups would make nore sense.

So you have a group of people who -- a
subgroup who under stands everything that is going on
with respect to this particular issue.

MR. ABRAMSON: Well, our basicideaisto
use the individual elicitation, because that is a way
totry to mnimze the particul ar group dynam cs t hat
you m ght get froma group

And also | thinkit is very inportant here
totry to have the results refl ect as nuch as possi bl e
the real scientific uncertainty therein in these
answers.

MEMBER APCSTOLAKIS: Well, the biases,

Lee, that we are talking about that are in group

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

299

dynam cs refer to groups of experts who are nore or
| ess experts of the same things. |In other words, if
| am | ooking only at fl ow accel erated corrosion, and
| have five experts for that subject, and then one of
t hem may domi nat e.

But the value of having a group, that
val ue cones to the surface if you are in a situation
where the expertise now, the experts conplinent each
other. So nobody will domnate really in that case,
because | wll respect your opinion, and you wll
respect m ne.

So this is sonmething that is really
inmportant | think to the elicitation process.

MR. ABRAMSON: | amnot quite sure howto
answer that. Part of the answer nay be, first of all,
as Rob suggested, we are trying to get people with a
broad range of experience, so that they are not just
narrowl y expert in one particul ar aspect.

So that could be part of a response to
yours. Howwell thiswll work out, I can't say. And
another thing is that we are trying to break down --
| don't think that Rob is going to have the tinme to do
this, but if you look at the question, there are
literally probably hundreds of questions that we are

going to be asking, and the reason that there are so
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many i s because we try to ask them about extrenely
specific situations.

And presumably in doing this, we will be
able to tap on their expertise as it applies to the
situations and to the degradation mechanisnms, for
exanpl e, and sonething that they are famliar wth.

| think how successful we are going to be
inthis wll probably -- I would expect that we woul d
probably have a pretty good sense of this after we get
t hrough the elicitations.

MEMBER APOSTOLAKI S: Try it both ways.
Nobody i s stopping you from doing that.

MR ABRAMSON:  Pardon ne?

MR. TREGONI NG Well, when we analyze it,
we will certainly analyze it both ways.

MEMBER APOSTOLAKI S: Anyway, | have a
point here, a different one. What is the purpose of
the presentation today? W are not witing a letter
are we?

MEMBER SHACK: We had not planned on
witing aletter. |If the conmttee feels that there
is sonmething that we need to address, then that is
sonething, but a letter was not planned.

MEMBER APOSTOLAKI S:  kay.

VEMBER SHACK: This was to inform the
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comm ttee how the process was going, and to get sone
input fromit. So when the answer cones back to us,
we --

MEMBER APOSTOLAKI S: Well, | propose the
followng. It is obvious that thereis great interest
in this by nost of us, and this is of course one of
t he nost inportant issues that the agency is | ooking
at these days, right, 50-46 eventually.

| am not sure that we are going to get
very far today. W are going to have a hell of a | ot
of questions. W have inportant letters towite. |
propose that we schedul e a subcomr ttee neeti ng soon,
because you really have to see the details here to
appreciate what is going on to be convinced, and you
can't do that in a full conmttee neeting, and
termnate this as soon as we can.

MR.  SNCDDERLY: George, the purpose of
this neeti ng now was because it is such an aggressive
schedul e, and the elicitation is schedul ed to be done
by Sept ember, and when we | ooked at our schedul e about
when we coul d schedul e neeti ngs.

So what we would like to try to do today
is to make you aware -- we have nmade you aware of who
is on the panel, and now to nake you aware generally

of what elicitation questions are.
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But | think it is going to be very
difficult for us to have nmuch interaction before the
elicitation has been conpleted, and compiling the
results.

MEMBER APOSTOLAKI S: | think we are
achi eving today sonmething that isreally unfair tothe
NRC staff. You are creating negative attitudes on the
part of the nenbers because they don't see the details
to appreciate what is going on.

MEMBER FORD: Well, | would not call them
negative, Ceorge, but they are inquiries, aggressive
inquiries.

MEMBER APCSTOLAKI S: Vell, | nmean are
concer ned.

MEMBER SHACK: As a practical mtter
t hough, George, if we have the subconmttee neeting,
we won't be able to have a conmittee response to the
subconmi ttee neeti ng.

We can have the subcommttee nmeeting for
i nformation, but --

MEMBER APOSTOLAKI S: But this is an
extrenely inportant topic. | nean, we can't say that
t he conm ttee cannot get involved in the excruciating
detail s because they have to do it by Septenber 5th.

MEMBER SHACK: Well, can we conti nue with
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this presentation and we will --

MEMBER APOSTOLAKIS: | would hate to go
beyond the allotted tine.

MEMBER SHACK: Well, we're not.

MEMBER APOSTCOLAKI S: Because there are
very inportant things to deal wth.

MEMBER WALLIS: Are we going to be asked
to approve the results?

MEMBER APOSTOLAKI S:  Eventual ly you wil |
be asked to do that, and to wite a letter, yes. And
then at that time we will be told that we have al ready
done it. What do you want us to do, select new
experts? And | say that is unfair to the staff as
wel | .

MEMBER WALLIS: Well, we can say that our
role cones after the experts have done their work.

MEMBER FORD: But it is unfair to cone in
at the end.

MEMBER SHACK: It is 4:009.

MEMBER APOSTOLAKI S:  Yes, but this is an
i mportant issue.

MR. TREGONING And |l et ne say that we are
pl anning to have the elicitations done by the end of
Sept enber and then we are | ooking to have a feedback

neeting fromthe experts where they get to see the
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results, and they get to see howwe anal yzed it and at
| east get the experts thenselves to say if they agree
in the process and in the final results.

MEMBER WALLIS: So it is not finished?

MR. TREGONING No, it is not finished,
and we are either telling people when they coneinto
dotheir elicitationthat if thereis noreinformation
t hat comes out later, and they want to change their
answers, they can certainly do that.

MEMBER WALLIS: | don't think we have to
be managing this process. W can |ook at the final
resul ts.

MEMBER APOSTOLAKI S:  No.

MR. TREGONING And the way that we have
triedtostructuretheelicitationis we havetriedto
deconpose t hi ngs; i ssues, t opi cs, i mport ant
contributing factors. And at the end of the day, we
roll themall up

If thereisissues or contributingfactors
t hat we have m ssed, and that you all point out, if
thereis aflawthat we have m ssed, | woul d hope t hat
we could go back and it would be non-fatalistic at
t hat point, and we could essentially address it, and
see if it makes a difference or not, and then cone

back and present the results.
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Now t he thing that woul d be harder to do
isif we wanted to reconstitute the panel in sonme way,
and if wanted to change who is on the panel.

MEMBER ROSEN: Wi ch by the way i s what |
suggest .

MEMBER APOSTOLAKI S:  But the process may
be difficult to change, too. | nean, this idea of
providing individual elicitations, after a certain
poi nt things are pretty costly. So I don't know what
to say, but it seens to nme that this is one of the
bi ggest issues that the agency is working on.n

CHAI RVAN BONACA: | agree with that.

MEMBER APOSTOLAKI S: And | don't think
t hat schedul e should be the determ ning factor here.

CHAI RVAN BONACA: Schedul e what?  The
whol e progranf?

MEMBER APOSTOLAKI S:  Yes.

MR. TREGONI NG One of the things that I
will say totry to answer it and to foll owup what Lee
sai d, we have conbi ned the group and the individual .
The group i s providing al ot of conbi ned or background
information that the rest of the panel has access to.

So if there is a specific area that a
panel nmenber does not have expertise in, we have been

trying to develop information so that they will have
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t hat know edge.

MEMBER APOSTOLAKIS: Al | amsaying is
that we really need to go deeply into this. Now when
we are going to do that, | don't know.

CHAI RVAN BONACA:  Anyway, why don't we | et
Robert go through.

MEMBER SHACK: | would really like you to
get to Slide 19.

MEMBER S| EBER. Bef ore you | eave t hat one,
what is the difference between passive and active
systens?

MEMBER ROSEN: Yes it would be nice to
know what is on this slide.

MR. TREGONI NG Passi ve systens are pipes
and nozzl es, and reactor pressure vessels, and things
like that. And active system LOCAs are things |ike
val ves, and punp seal s.

MEMBER  SI EBER: You nean actual
conponent s?

MR. TREGONI NG Right. Active conponents

MEMBER S| EBER: As opposed to passive
conponent s?

MR. TREGONI NG Ri ght.

MEMBER S| EBER. Thank you.

MEMBER WALLI S:  Sonebody opens a val ve and
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| eaves it open. That is an active --

MEMBER SI EBER: That is not a LOCA then.

MR. TREGONING That is an active.

MEMBER ROSEN: It could be if it is a
relief valve.

MEMBER SHACK: That is one of the nost
common LOCAs around.

CHAI RVAN BONACA:  Exactly.

MR.  TREGONI NG That is an active
component. A passive would be a val ve body failure,
let's say. That would be a passive conmponent.

VMEMBER WALLI S: | would think active
wher e sonebody does sonet hing, |ike opening a | etdown
system and letting it run.

MR. TREGONING No, that's active. Active
can contribute to a passive conponent failure.

MEMBER APOSTOLAKI S:  Change of state.

MR. TREGONING So we have tal ked about
t he pi pi ng base cases, and so what are they exactly.
Wel |, these have been devel opediteratively between or
anmong the facilitation team and the expert panel
nmenber s.

And what t he peopl e are doing is that they
are -- you sure you don't want to go to 18 for this?

MEMBER SHACK: Well, you already told us
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18.

MR. TREGONING Not really. | think we
need to go back to 18. The base cases we are using to
provi de anchor. These base cases are very specific
vari abl es for piping systens, size, material, | oading
degradation, and mtigation. W have a very specific
set of conditions. W have defined five of them

And for piping now These are all for
piping at this point; 2 for BWR and 3 for PAR W
triedto hit some of the nost i nportant LOCA sensitive
systems and then also nechanisnms and |oading
hi stori es.

So each of these are being -- we are
cal cul ating the LOCA frequencies for each set of base
case conditions as a function of |eak rate and
operating tinme. As | nentioned, we have four pane
nmenbers individually doing calculations; two using
operati ng experience, and two using PFM

MEMBER RANSOM How is historical data
factored into this?

MR. TREGONING Yes, | amgoing to get to
that. In fact, you seeit right here. But |let ne get
down there first. We devel oped these things
iteratively like | said. W are evaluating these at

three different time periods.
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And to get down to how we are using the
operating experience, and where we have the nost
operating experience is in ternms of |eaking cracks.
So we have told each of the four nenbers that are
doi ng their anal ysi s that they have to benchmark their
anal ysis so that you essentially get agreenent to the
| eaki ng crack frequency that you would get at an
average of 25 years, whichis essentially where we are
NOW.

MEMBER RANSOM | was t hi nki ng nore of the
chem cal industry, and even sone of the nuclear
i ndustry, where you have accel erated corrosion, and
you have pipe ruptures, and so thereis alittle bit
known about their frequency.

MR. TREGONI NG There are, but again |ike
| nmentioned earlier, we have really triedtolimt to
nucl ear experience only because of the uni queness of
the materials degradati on nechani snms, and then al so
the quality of the materials, and the robustness of
the mtigation and mai nt enance procedures.

So t hat nmakes our industry uni que enough
to | think only look at that specific subsection of
results. LOCAs were done in 1400, and in fact they
did go -- in fact, a lot of the early LOCA nunbers

wer e based on oil and gas transm ssion pi ping, sinmply
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because they did not have anything else, and not
because they thought it was rel evant.

In fact, if you go back to WASH 1400
there is a big disclainer that says we don't think
that this is relevant. However, we have only got a
hundred or so years of operating experience, and we
don't feel that is enough basis to make a judgnent at
this point.

So we think we have got enough operating
experience now, especially with precursors. W do
have pretty good precursor dat abases, and that i s what
we have been | ooking at for the piping.

Anot her stipulation is we are trying to
make sure that all the base case cal cul ati ons capture
the conditions that were established by the panel.
The panel determ nes what these conditions were, and
by conditions | nmean agai n t he degradati on nmechani sm
the geonetry of the nmaterial, and the | oading
condi ti ons.

And along wth these base case
cal cul ati ons, we have al so done sensitivity anal yses
using PFMto | ook at the effect of seism c | oadi ng and
i n-service inspections. Sothis gets at your question
what happens if you mss it, and what happens if you

don't. So how the probability of detection and the
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resolution of the ISl affects it.

And | ook at variability and the | oading
history. O course, with PFM thisis a prinedriver.

MEMBER SHACK: Well, let me just nmention
for Vice, too, that M. Lydell is sort of the industry
custodi an of the biggest and nost conpl ete, and nost
det ai | ed dat abase on pi pi ng cracks. George knows it
because it is sort of a PRA

When they need a frequency on sonet hi ng,
they go to that.

MEMBER APOSTOLAKI S:  He al so published in
ny journals.

MR. TREGONING He is okay.

MEMBER SHACK: In a sense, you know,
servi ce experience is strongly plugged in here.

MR. TREGONING So that is how we do the
pi ping. How do we do the non-piping. Well, we could
have done the sane thing. W could have chosen
several presentative systens and then exam ned and
extrapolated the operating experience through
nodel i ng.

We di d not decide to do that because with
non-pi ping there i s a whol e or a much bi gger range of
failure mechani snms that are in play just because you

are dealing with things that are not just piping. You
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are dealing with bolts, and thermal sleeves, and
things that are totally different conponents.

So it didn't make sense to pursue this
approach any nore. So what we are doing here, and
what we don't have for non-piping is we don't have the
same robust precursor database.

We are essentially trying to devel op t hat
for |eaking and cracking frequencies, and that is
sonething that we are working on quite feverishly as
we speak.

MEMBER FORD: Woul d t hat i ncl ude cracks L-
grade or core shrouds?

MR. TREGONING  Core shrouds would not
lead to a LOCA

MEMBER FORD: You are absol utely correct.

MR. TREGONI NG CRDM nozzl es.

MEMBER ROSEN: React or cool ant punp casi ng
bol ts.

MR, TREGONI NG Yes. Yes. W tal ked
about a nunber of bolt failures.

MEMBER WALLI S: And the seals on the
punmps?

MR. TREGONI NG Seal s we are consi dering
as part of it, and because there i s a mai ntenance pl an

for seals, we are incorporating those into the active
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component regi ne. And there is a lot of data on
seal s, seal failures, and we are not | ooking at seal
failures.

MEMBER WALLI S: Vel |, thinking about
seals, it is not just the seal. It is the cooling
system for the seal, and there is a whole chain of
events which can fail a seal, and not just the seal

itself. Do you have to wite a PRA for the seal ?

MR. TREGONI NG Again, we are not
explicitly considering the seal, because -- we wl|
roll it in after the fact.

MEMBER WALLI S: But you have to do it sone
day.

MR. TREGONI NG Yes, and we will deal with
the seal, | think, --

MEMBER WALLIS: But the thing itself, it
is aseries of events which |eads to the failure, and
that is what you have to sonehow capture for sonme of
t hese things.

MR. TREGONING Well, that is all of these
t hi ngs.

MEMBER WALLI S: But some of them are
si npl er than others.

MR. TREGONING | have not found that one

yet unfortunately. Ckay. So we are going to use
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t hese | eaki ng and crack conmponent frequencies as our
anchor for our non-piping responses. And then each
expert is going to have to determ ne howto transl ate
that information into neani ngful LOCA estimates.

So certainly not a trivial exercise, but
this is what the experts for the nost part, this is
what they do for a living.

MEMBER APOSTOLAKI'S:  So in your training
session, you train them to think in terns of
frequency, or these are experts who have actual |l y used
frequency?

MR. TREGONI NG Li ke Lee said, we are
going to be asking only relative questions.

MEMBER APOSTOLAKI S:  The trai ning.

MR ABRAMSON: Usingrelative quantitative
j udgnent .

MR. TREGONI NG Ri ght.

MEMBER APOSTOLAKI S:  So all of these guys
have worked with probabilities in the past and they
under stand what it neans?

VR. ABRANMSON: They under st and
frequenci es, and we are not tal king about
probabilities. W are tal king about frequencies.

MEMBER WALLI S:  You are not tal king about

frequencies at all.
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MR. ABRAMSON: The whol e i dea here was to

try to ask them questions --

VMEMBER WALLI S: It is all probability
isn"t it?

MR.  ABRANMSON: The idea was to try to
phrase the questions in ternms of the experts'
expertise, interns of the systens that they have been
working with their whol e career.

So we tried to frame the questions in
terms of extrenely specific physical situations,
degradati on nmechani sns, and nmaterials, and so on and
so forth, and so that sets the stage.

And then we say, all right, you have this
situation and conpare it to what happened with a snal |
break LOCA or whatever. And the base case is what do
you t hi nk about the rel ative frequency, just relative
frequency difference. W don't ask themexplicitly
about probabilities.

MEMBER APOSTOLAKI S: You ar e t al ki ng about
t he base case devel opnent here now. So for the base
case the experts are asked to cone up wth
frequenci es.

MR. ABRAMSON: No, the base case --

MEMBER APOSTOLAKI S: Then t hey do what you

say here.
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MR. ABRAMSON: -- was done by specific

peopl e, these four people on the panel, who are base
case -- they have experience i n devel opi ng base cases,
and t hey devel op the specific absol ute nunbers based
on their service experience and based on data for the
nost part isn't it?

MR. TREGONI NG Well, again, that's what
we had the four of themdo. They each ran nodels and
predictions, extrapolating the service history
experience to give them LOCA esti mates.

So not surprisingly, you have a range of
estimates anong the four of them which in some sense
gives us a neasure of uncertainty, too.

MR. ABRAMSON: Right. And each expert on
the panel in the elicitation will be asked to choose
whi ch base case they prefer to anchor towards, to
conmpare wth.

MR. TREGONING O they can anchor just
with the conditions.

MR ABRAMSON: Ri ght.

MR. TREGONI NG And then we wi I | propagate
t he uncertainty throughout their answers.

MEMBER APOSTOLAKI S: Now when you say
frequency i nformati on i nto meani ngful LOCA esti mat es,

does that include uncertainty, the base case?
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MR. ABRAMSON: The base case | don't think

explicitly includes uncertainties.

MR. TREGONI NG Agai n, the base case for
non-piping is just going to be I|eaking and crack
component frequency data. So these are accounting for
t hi ngs that have happened.

MEMBER APOSTOLAKI S:  But you need a base
case for a large LOCA don't you?

MR. TREGONI NG  You need to go fromthis
| eak and crack --

MEMBER APOSTOLAKIS: | amtelling you we
really need a subcommittee neeting.

MR. ABRAMSON: | think we are doing this.
W have a base case for small LOCAs, and then we are
saying, all right, consider the conparabl e material s,
and degradati on nechani snms, and what do you think are
t he chances of a | arge one.

MEMBER APOSTOLAKI'S:  So the base case is
based on data as nmuch as you can

MR ABRAMSON: Ri ght.

MEMBER APOSTOLAKI S: And then you are
going to larger --

MR. TREGONING Right, using a relative
compari son.

MEMBER APOSTOLAKI S: That is actual ly very
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good.

MR. ABRAMSON: What we are doingis we are
extrapol ating as nuch as we possibly can from the
observed dat a.

MEMBER APOSTOLAKIS: | like that.

MEMBER SHACK: But, for exanple, on the
hot- leg, you will have sonebody conpute a frequency
for the break of the hot-1|eg?

MR. TREGONI NG For the break of the hot-
| eg under, and we | ooked at the hot-1leg specifically
for PWSCC cracking, but not the hot-1eg under every
set of conditions, but the hot-leg for PWSCC.

MEMBER SHACK: For the PWSCC.

MR. TREGONI NG Exactly. We will have a
set of frequencies.

MEMBER ROSEN: A conplete break, or a
smal | break?

MR. TREGONI NG  They are | ooking at the
range of breaks.

MEMBER ROSEN:  You wi | | have t hemconput e
a set of these things?

MR,  TREGONI NG Yes, for each |eak
pattern.

MEMBER ROSEN: How likely is it to have a

doubl e-ended rupture and presumably you could pl ot
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t hat ?

MR. TREGONI NG They have done al |l the six
LOCA categories that | listed, and for the hot-Ieg,
they could fill in also those nunbers. W have had

themdo it for smaller piping systens, too, where you
can only get up to a Category 1, 2, 3, or maybe 4,
LOCA.

You can't get the bigger ones, but you can
get a range of smaller ones. So, yes, that is exactly
right. They | ook at the frequency of small breaks and
then all the way up to the | argest break possible.

MEMBER WALLI'S:  You have about a half-a-

,mnute per slide and a mnute to wap up.

MR. TREGONI NG Bill, tell ne where to
junp to.

MEMBER SI EBER:  Tell me about the second
bul I et .

MR, TREGONING | will be happy to.

VMEMBER APOSTOLAKI S: You are actually
serious.

MR. TREGONI NG Let nme go to this one
because --

MEMBER SHACK: Hit 22 and 28, and we wi |
call it quits there. This one and then 28.

MR. TREGONING | figured you woul d want
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to see 28. These are the areas that we are asking
t hem questions about. W are asking the experts to
validate or evaluate the base case and how that
eval uation went. Do they agree with the nunbers and
do they not agree with the numbers. Do they have
di fferent nunmbers that they would Iike to use.

VWhat anchoring set of conditions do they
want to use. Then we are asking generic questions
about regulatory and utility safety culture. And we
had a ki ck-of f neeting and we identified a whol e host
of issues within here that could affect LOCAs. W
deci ded - -

MEMBER ROSEN: How woul d this team know
anyt hing about utility safety culture? Thereis only
one guy on the teamthat can have any background.

MR. TREGONI NG Again, we had --

MEMBER SI EBER:  That is ny question.

VR. TREGONI NG Agai n, bet ween
West i nghouse, and Exel on, and CE --

MEMBER ROSEN: I'"m sorry to | augh, but
does Westinghouse know about utility safety culture?

MR. TREGONING Industry safety culture

MEMBER ROSEN:  |'m an adul t.

MEMBER APOSTOLAKI S:  Ckay. So you got the

coment. Let's nobve on.
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MR, TREGONI NG So we are asking them

general |y about these issues, and then we are also
aski ng about again LOCA frequencies for piping and
non- pi pi ng, and then these conditional probabilities
under energency faulted | oads.

MEMBER APOSTOLAKI S:  Ckay.

MR. TREGONING Thisis 28, and this tal ks
about the passive code devel opnent, and so we wi || be
using this to provide confirmatory analysis. The
objective of this is to determ ne again the sane
rel ationship, but todo it conputationally as much as
possible, and it is a pool that we will be using for
conti nual --

MEMBER APOSTOLAKI S: Excuse ne, but why
does it have to be confirmatory? Wy isn't this an
addi ti onal piece of information that some super being
wi |l combine and blend with the results of the expert
opinion in your elicitation exercise?

MR. TREGONI NG Theoretically, it would

MEMBER APOSTOLAKI S: But that is what you
wll doinfact. | don't think that you are trying --
your objective here is not to tell the world the
experts are good. Your objective is to -- you say,
| ook, | really don't know what the frequency of | arge

breaks is, but I have a body of know edge here which
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is represented by experts.

| have a body of know edge here that is
represented by cal cul ati onal nodels. | will do both,
and then I will sit back and see how | can put them
together. |If they happen to agree, then great. But
if they don't agree, | will have to do sonething. But
when - -

MR. TREGONI NG When | used confirmatory,
| didn't nean validate, per se.

MEMBER APOSTOLAKIS: Don't do it again.

MR. TREGONI NG | neant exactly what you
sai d.

MEMBER APOSTOLAKI'S: | know you did.

MR. TREGONI NG A sonmewhat i ndependent
assessment, al though we are using sone of the results
with the elicitation to feed into our codes, and so
they won't be entirely independent.

MEMBER APOSTOLAKI S:  Fi ne.

MR, TREGONI NG But it will be another
t ool or anot her approach to evaluate or to get to the
same questi on.

MEMBER APOSTOLAKI S: Ri ght. And
ultimately perhaps you nmay want to have anot her group
of experts taking all this information and just saying

this is it, the technical facilitator integrator.
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MR. TREGONI NG Yes. Hopefully | won't be

i nvol ved in that aspect.

MEMBER WALLIS: So thisis all witten up
at the end so that someone can understand it?

CHAI RVAN BONACA: O cour se.

MR.  TREGONI NG Yes, of course it is
witten up at the end, and hopefully people wll
understand that. That has been our goal. In fact, we
have been heavily docunenting the process as we go.

MEMBER WALLI S: | think it is very
important for this particular issue that you have a
very understandabl e rationale at the end.

MEMBER APOSTOLAKIS: | would like to see
actual ly an exanple with nunbers wal ki ng t hrough the
whol e exerci se.

MR TREGONING Yes. | would have been
happy to present that, but given the tine --

MEMBER APOSTCOLAKI S: There is no way
t oday, but we should do that well before we have to
wite a letter.

MEMBER SHACK: Let ne talk to you about
this again, George. We will be discussingthis matter
again in the future.

MEMBER APOSTOLAKI S:  But not at the full

comm ttee neeting.
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MEMBER KRESS: No, the subcomm ttee.

MR. TREGONI NG | am sure at the full
conmttee we will be discussing it, too.

MEMBER SHACK: At the full commttee, we
will be discussing it, too.

MEMBER ROSEN: | think we need a letter.

MEMBER APOSTOLAKI S:  Now?

MEMBER ROSEN:  Yes.

MEMBER SHACK: Wiy don't you just finish
the slide and we will discuss that.

MR. TREGONI NG Well, again t he approach,
we are constructing separate nodul es for piping and
non- pi pi ng, and then agai n these surprise nmechani sns
t hat we have tal ked about.

We are trying to coupl e agai n through the
code PFM nodel ing with an understandi ng of operating
experience. W want to nmake sure that the nodeling
frequencies are scaled based on this operating
experience. Again, we will be usinginsights fromthe
elicitation to focus on the nost inportant systens and
mechani sns.

And there is a European program called
NURBI M that has simlar objectives that we will be
working with onthis effort. And alsoin terns of our

LOCA precursor developnent, too, there is also

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

325

international efforts for the devel opnment of piping
dat abases that we are part of, and | think we wll
also look at starting up one for non-piping LOCA
precursor events, too.

So we are |looking at starting up an
international effort there, too. So that is it.

MEMBER KRESS: | would |ike to ask you a
provocative question. | think thisis good stuff, and
stuff that needs to be done, and will help us in risk
anal ysis and ot her places. The question that | would
ask is how are you going to use this to help risk
i nfornmed 10 CFR 50. 467

How will it be put to use in risk-
informng 10 CFR 50.46, which is the title of this.

MR. TREGONING Do you want me to tackle
it? Do you guys want to tackle it?

MS. MCKENNA: This is Ei | een McKenna, NRR.
We have a working group that has been tasked to work
on the rule making that woul d take advantage of the
information --

MEMBER KRESS: This is a question for NRR,
you're right.

MS. MCKENNA: Yes, and our schedul es are
running in parallel, and so we are kind of having to

figure out what we are going to do with it before we
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know what we are going to get.

But we are trying to deal with the issues
t hat you are al so seeing inthe SRMabout what ki nd of
risk cut-off metrics we should be considering, and
sone of the other considerations that we need to bring
t o bear i n maki ng deci sions with respect to what ki nds
of changes mi ght occur as a result of redefining the
maxi mum break size and what kinds woul dn't occur.

And those kinds of issues that we are
actively working on, and we will be discussing it at
a future neeting with the conmttee, but we just are
not ready to have that kind of dial ogue.

VEMBER KRESS: Well, expressly, | was
hopi ng you woul d say that you will not say that given
your frequency as a function of |eak size that you
will determne the contribution of these different
sizes to risk, and cut off at a given risk.

| am hoping that is not what you want to
do with it.

M5. MCKENNA: W hear you, and that is not
our current plan.

MR. TREGONI NG But realizingthat thisis
j ust one technical piece,andthat researchis ongoing
and will be ongoing in |ooking at integrating this,

with probablistic risk assessment and thernal
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hydraulic analysis to come up wth hopefully a
t echni cal basi s behi nd what ever change i s envi si oned
for the ECCS rule.

MEMBER FORD: | have got a question al ong
sonmewhat other simlar lines. It is my understanding
that the rule making, once it is nmade, is somewhat
cast in concrete. And yet this particul ar technol ogy
is forever being devel oped further.

So in 2 years tine when we may have a
di fferent perspective of how you predict the future
behavior of l|leak rates and the effect on risk, it
m ght be different in 2 years tine. Do we have the
wherew thal to change the rule?

MEMBER KRESS: Hopefully you will wite
the rule so that is accounted for.

M5.  MCKENNA: This is Eileen MKenna
again. | think if youread the SRM you will see that
sone of that concept was already built intothat. It
tal ks about doing kind of doing a relook of the
frequencies and potentials for changes, and things
havi ng to be undone, and obvi ously this poses a great
chal l enge for us in regulatory space of how to dea
with that kind of a process, which is very different
t han what we have done in the past. But that is part

of the SRM al so.
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VEMBER FORD: The reg guides can be

changed.

M5. MCKENNA: vyes.

MEMBER ROSEN: | would like to say why |
think we need a letter.

MEMBER SHACK: Is there anything else
before | turn it back over to the chairnman?

CHAI RVAN BONACA: Okay. Thank you for the
presentation, and | think at this stage we can go off
t he record now.

(Whereupon, at 4:34 p.m, the neeting was

recessed.)
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